


REACH FOR THE 
NEW WORLD 74 


THE YEARTHE WEATHER 
WENT WILD 799 


JAPAN'S AMAZING INLAND 
SEA 830 


AUSTRALIA'S FEATHERED 
PLAYBOY #865 















THE VOYAGE OF 
“BRENDAN '— DID IRISH 
MONKS DISCOVER 
AMERICA? 763 


of the earliest chapters in the American 

family album, reliving that turbulent 
time when European powers were contend- 
ing for the great prize of the New World. 

It is-a fitting close for a year in which peo- 
ple seemed more intent than ever before on 
finding a secure identity. It was no surprise 
that one of the most popular articles in 1977 
was the story of a young man's trek across 
part of the United States in search of “the 
certainty he once knew.” In the end, be found 
a reaffirmation of old values. 

Nor was it a surprise that our members 
responded with such enthusiasm to our pre- 
sentation on the Wild and Seenic Rivers Svs- 
tem—part of a continuing inventory of 
America’s natural heritage that commenced 
with the wilderness regions and will continue 
in 1978 with the wildlife refuges, and later 
the national parks. From colonial times an 
abiding fascination with wilderness, and with 
the vast and varied landscapes of our con- 
tinent, has been an integral part of the 
American national character. 

The rediscovery of beginnings involves 
facing unpleasant truths about the past, as 
well as achievements. This year we recounted 
the tragic epic of Chief Joseph and his Nez 
Perces. In our own time his winged words 
seem to bespeak the conscience of all men 
Again, this story was high in reader esteem. 

Articles that bring alive the ancient past— 
those on the Celts and on the dazzling trea- 
sures of the Egypt of the pharaghs—elicited 
a widely favorable response, Part of their 
appeal, I feel, is surely due to the sense of con- 
tinuity that they impart, the realization that 
our cultural and intellectual endowment runs 
deeply through the past. 

The editors, writers, and photographers 
who produce your magazine have always 
thought of NATIONAL GEOGRAPHIC as being 
a@ mirror of its times, reflecting the changes 
through which we pass. That we appear to be 
In step with change ts evidenced in the prat- 
ifying membership total, now almost at 
10,000,000, and by the record number of new 
members who joined us this vear. 

Now in its ninetieth year of publication, 
perhaps the GEOGRAPHIC jtself represents a 
small part of the continuity we allseek fromthe 
past. Surely that is a goal we strive to achieve. 


| N THIS LAST ISSUE of 1977 we open one 
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Reach for the New World 724 
Giving ap their centuries-old cargoes at last, 
drowned ships weld fresh insights into the 
setiling of the Americas. Historian Mendel 
Peterson telly the story, with photography 

Oy David L. arnold and paintings by 
Aichard Schlecht. 


“History Salvaged From the Sea” 
A double-sided supplement to this ixsue 
traces Spain's incredible conquest af two 
virgin continents, and the sometimes 
successful attempts af her enemies—chiefly 
England, the Netherlands, and France—to 
fake tiem away from her. 


The Voyage of “Brendan” 769 
Frmathy Severin and a daring crew add a 
new dimension to an old controversy: Could 
lrish monks in a leather boat have reached 
North America nine centuries before 
Columbus's world-changing voyages? 


The Year the Weather 

Went Wild 799 

raving blizzard and heat wave, drouphy. 
and downpour, Thomas ¥Y. Canhy at a 
ream of photographers examine the cawses 
and consequences of [976-77 5 record: 
breaking tantra, 


Japan's Amazing Inland Sea 830 
Sleepy villaves and a vast national park 
somehow coexist alongside southern Japan's 


throbbing factories and busy shipyards, By 
Hilltiam S. Ellts and James L. Stanfield. 


Australia’s Feathered Plavboy 84s 
What bird steals bine clothespins, builds an 
ingenious hideaway with palited wailli ta 
ainract ax many as italfia deren mates, ana 
then shrugs off all the responsibilities af 
parenthood? Picture story by Philip Green. 


COVER: Cadaunted by the North Atlantic's 
ice, fog, and gales, “Brendan” nears the 
coast of Newfoundiand (pages 769-797 |. 
Photograph by Nathin Benn. 
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Drowned cargoes surface to document the 250-year 
strugele between Spain and her rivals in their 


Reach for the 
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By MENDEL PETERSON 
Photographs by DAVID L. ARNOLD 
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Paintings by RICHARD SCHLECAT 
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PN A GREAT CORAL RAVINE twents 
feet under the sea the glass bends glisten 
like tiny gems in amine shaft. As T ap 

*nroach the bottam, pinpoints of irides- 

cent blue, creen, lavender, and gold flicker 

among the dark crevices of coral 

[t i§ a colorful but sobering sient, for it 
steaks of loni-ago tragedy. The beads belong 
to the cargo of a sailing ship lost during the 
mitl-1 8th century, probably with all hands, an 
the treacherous reefsthat surround Bermurla 

Vet there is an even darker side to the 
wreck, one that transcends accicental boss of 
human life. Among the profusion of beacis I 
recognize ominous shapes: the distinctive 
i ca arm bracelets known to historans as 
manillas fright). In exchanee for these orna- 
ments, once manufactured by the humnereris 
of thousands in Europe, African chieftains 
delivered people, sometimes of their own 
tribes, into the hands of slave tracers bound 
for the Americas 

What lies beneath me is a monument to 
human cruelty and gteed—part of the cost of 








WHIPPED from corals grip, 


cannons beara messace: development of the New World. 
The ship they sank wrth off Wo one knows how the slave ship came to 
Bermuda in the mid-7700's grief or whether anyone survived the wreck. 


] SLs (ancl that the vessel wak an cscort for 
other slawe ships rather than an actual carrier, 
for trade in the Americas for Tt wus armed with more than two dozen 


was probably ow h, vyrng 











cuunnons, probably too great a burden for a 
normal slaver. Most likely the ship was bound 
castward, returning trom a profttable vovage 
to the Caribbean and hearling once again for 
the Netherlands before returning to the West 
Aincan coast. 

Whatever the circumstances, the ciscovery 
Ss it major one in the continuing search for 
Clues to America’s past. Dubbed the “Manilla 
Wreck” by its discoverer, veteran Bermuclian 
diver Harry Cox, the ship represents the 
largest known collection of slave-trade 
currency, In the form of barter beads andl 
manilizs. Further salvace of the wreck will 
uncoubtediv shed valuable light on an: in: 
human but nonetheless significant aspect of 
New World empire 


UCH DISCOVERIES paint an increas- 
Invly graphic picture of what I call “the 
reach for the New World”—the period 

ol two and a hali centuries between Colum- 
buss historic landing on the island of San 
Salvador in 1402 and the decline of Spanish 
power in the Americas. During those turbu- 
lent, heroic, and often brutal years the New 
World server as a vast arena for the Old ina 
struggle in a bien Hh both patel 4 terrible price 

Nowhere is the price more thoroughly item- 
wed than among the maritime victims of that 
historic strugele¢—the countless ships whase 
TEMS wre <trewn ocress the ocean floor of 
the New World. 

(iver the past 25 vears 1 have explored a 
Breal many of ese wrecks for the treasures 
they contain, treasures not in a monetan 
sense but tn terme of knowbhedo@e. In man 
Laoihes artituct= recoverce i iTdm the SP are far 
better preserved than those ashore. In adcleli- 
¥ clated 


through records of marine disasters, To have 


tion, they can often be more precise 





such exact dating adds immeasurably to the 
Vaiue of certain finds by establishing their 
relationsiMp in historical patterns 

I tend to think of every shipwreck asa 
combination jock, a unique set of tumblers 
to be arranged in proper sequence for access 


The author served as Curator of the Division af 
Histone Arche ices and DOtrector of thé Uneler- 
Water Expiormtion Project at the Smithsonian 
insitution in Washington, D.C. until Lota 
Ralucated at Vanderbilt Universitv, Mr. Peterson 
is 0 Spectolist in anckent and mecdiewal coms, and 
an expert in naval history 





TOCKPILE of glass beads 
J (facing page), found with the 
lSth-century Bermuda wreck, 
was the coin that delivered 
Africans inte bondage. The ship, 
possthiy an escort for slave 
carriers, also yielded a glass 
intaglio from a seal showing St. 
Greorge and the dragon (above) 
Salvaged artifacts 
graphically recapture a flerce 
competition for New World 
trade. Spain asserted a 
monopoly tn the Indies after 
lhe monumental voyage of 
Columbus in 1402, while other 
nations, chiefly England, France, 
and the Netherlands. s wecessfully 
chali¢nged her power. 





(* IMBING the bones of a 
léth-century wreck, a diver 


works ai aa? lift Spaniards 
Ae ant Om sg nage, cs ih i 1624 


drawing (facing page), used 


free-diving Indians and Africans. 





to the vault of knowledge within. While I 
share others excitement over the mere 
thought of sunken hoards of gold ancl silver, 
[ have come to value the sea’s gift of know'l- 


enie as & greater trove of burved treasure 


COLUMBUS, of course, was not the frst 
European navigator to lay eyes on the 
New World. We know that the Vikings 

preceded him, and it may well be that thes 

followed in the wake of others. One fascinat- 
ing possibility, explored in the fo 
article on the Jecendary vovaze of St. Bren- 
dan. is that seafaring Irish monks reached the 

New World in the sixth century, some 400 

wears before the Vikings. 

But from all the evidence, such visits were 
short-lived. Tt remained tor Columbus—an 
ltalian genius sailing under Spanish colors 
io Insfur P whit WHs to become the Rrealest 
land grab in histor 

At its outset at lenst, the reach for the New 
World was esentially a twotold efiort: one Ly 
Snain to bring home the wealt 4 of the Ins vat 
ancl the other bi rivals, notably England, 
relieve her of that wealth. H tard haaed rae 
bus returned home with his 
news of lands beyond the sea than the race to 
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plunder them was on 

The first round went to Spain and Portugal, 
who promptly claimed the New World be- 
tween them With the Treaty of Tordesillas in 
1494, based on a papal decree, they agreed 
upon a north-south line through the West 
em Hemisphere, reserving evervthing east 
of the line for Portugal and everything 
west of it for Spain. In effect the treaty de- 
clared all of North America a Spamsh cobony 

Spain's rivals would have none of it [ hur- 

ing the next bwo centunes England, France, 
the Netherlands, Denmark, and Swecen all 
established foothold in the [SN ‘ wt World “ 
took. to raicling one another s claims T it : 
casualty was Sweden, whose a alone in 
Delawure Was abandoned in 1655 under 
Dutch pressure. Denmark cid better, hols 
out for more than 200 years in the Virgin 
Islands until the United States purchased the 








Danish portion in 1917 

Spin was the principal target of early 
attack for an obvious reason—treasure. While 
Portugal strugeted to finance ber colonies in 
the New World, Spain reape 
its from hers ancl (Continued on page 733) 
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The slave trade: 
shiploads of agony 


SS 





Si MILLION APRICANS or 
more endured the horrors of long 
acean crossings Lo New World mine: 
and fields from the late 15th through 
the 10tn centuries. Early shipments 
supplanted native Americans 
decimated by disease and overwork 
under the Spanish yore, Portuguese, 
Enelish, Dutch, and French 
marauders Doweht thew victoms on 
Africa's west coast, then chained 
ind crammed them like cordwood 
into their ships’ holds. All tald, a 
siaver like tits one from an 
sth-century Euelish engraving 
fabovre) could carry aboul 450 men, 
women, and children Ane deatit rate 
sometimes exceeded 2 oper ent. On 
the Caribbean, Mextco, and North 
aud South America, survivors were 
herded to the auction black— 
bassport to labor on a plantation. 
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(Continued from page 728) fought a riunning 


battle to hang on to the Joo! 

The stor. 
is a tamiliar one to rea ors cif NATION ATL 
GEOGRAPHIC. [he special map supplement 
Colonization and Tr ‘dein the New World, 
which accompanies this issue 


lhe Spanish treasure gallwors 


traces the 
historic routes of the galleons and pinpoints 
major wreck sites as well as the principal 
port: in the New World. The reverse sicle of 
the supplement depicts a galleon both above 
irfo that 


flowed ¢ast ane west across the Atlantic, 


and belaw decks. with the Cypets Of ti 


IR ALL ITS VALUE, ‘treasure was 
nerely the spur to far more valuabie 
AS early as the beginning 
of the 16th century, Spain was importing a 
YHrIely oO] New World products anc raw 


aa 


Ty Tal Ly COUT be 


materials from across the Atlantic in the 
holds of her cargo ships A good many ol 
those ships, including San Antonio, neve 
reached home port 

Sire met her end not far from the site of the 

nila Wreck on the same reefs that claimed 
ars ol other transatlantic victims 
Bermuda stood both as a beacon and barrie 
route home to 


cross the favored Europe on 


Live vy P<ti riy ww rh is Like man ih 5 HIM | Hho 


raised the final lanclfall in the New World. 


OT if it) fo neler on rhe iar tis 16] 
For a month one summer | explored San 
ans with leddw Tucker, ana 


Lhority on Bermuda's history. Gliding 


= 


ALnfenioe’s Tem 
throuelh 


crystal water at 30 feet, we found the sh ps 





well Preserved caro laid out among the coral 
heads almost as U for mepection 

the resi 
| bleck of bright blue material the size of a 
laren [HAVIN Stone, with a shehth cnc Hy ketal 
surface. Insnectine it with Ti cle | sucicleniy 
realized what it was: a chest of indigo dve 


TA et rs | Dar | =! haze | «rece | oWiy ATL W hi i= 


Line colortul item stoead out amon 


contents, in the shane of u 
been fused together bs at a WLLeT Led 
pointed at a small area of the surface, and to 
my surprise I noted several fmegerprints 
obviously those of thew orker wil 
than three 
In the end San Antonio SUD pee Ls eo 
only with «amples of her cargo but also with 
a look at life aboard an average 17 th-centun 
ship. During a day's diving, Teddy and I dis 


covered framments of tanned hicles, peces (ii 


o had packed 


the indigo mor centuries earlie 





| Ewer ANNO LOST: Gold crass 


rim ot thon - a ie PF 
hk Wilde ra it LE erie rinlid , Wer] fy 


more than $200,000 ts the most 
vainable prece of jewelry ever 
recovere a Jrom New Mortda eiers 
In a bermuda ike Let in re75, (i 


hief pulled an incredible switch, 
substituting a plastic imitation. 
The real cross, photographed in 
1070 (above), ts still missing. In 
exchange for South America’s gold 
and emeralds, Europe sent back 
mere trinfets. Brass medals and 
crucifix (facing page) were bound 
4 tn ¥ Mevt, i) 


(ie So cape Le La ni Gi 


TRIMMING with iristary, 

a fancifully decorated jug 
carried by English colonists 
bound for Jamestown sank wiht 
the Sea Venture, wrecked in 160¢ 
off Bermuda, The passengers 
made it to shere ana a few 
becume permanent settlers. 


tortoiseshell, logs of ignum vitae—a dense 
wood used for rigging blocks and deadeyes— 
and curious, foot-long sticks, each tapered 
at both enrls 

The mvstery was solved when Teddy dis- 
covered a stick that was still wrapped with 
lavers of paper-thin dark brown leaves—one 
of the New World's most famous, or infamous, 
gifts to the Old—tobaceo 

One pathetic find spoke of suflering aboard 
San Antonio, From a niche in the coral | 
extracted a bean-size leacl musket ball that 
had been partially flattened and indented by 
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what obviously were human teeth. The dis- 
covery recalled eariy accounts of fogeing 
aboard ship, a punishment common among 
the fleets of all nationalities. Before the ordeal 
a merciful shipmate often slipped a musket 
ball between the victim's teeth lest be bite 
his tongue in two out of agony 

Surgery at sea was equally heroic and al- 
most as much fearecl A musket hall often 
served, along with a double measure of rum, 
as the only comfort during a shipboard ampu- 
tation or treatment of a serious woWwnd 

lt remained for Teddy to make the most 
bizarre find. On one of San Antomo's rotted 
timbers his sharp eves spotted a tiny brown 
capsule that later proved to be a cockroach 
erm Case 

“A real treasure,” he remarked proudly as 
we examined’ the case on deck. “You're 
lonking at the world's most. persistent 
ShOWAWAYS. - 


THER STOWAWAYS on early trans- 
atlantic voyages could stoke terror 
into passenvers and crew alike. An 
account by Father Antonio Varquer de 
Espinosa of a voyage in 1622 describes a fear- 
ful infestation of rats 

“To see such a multitude of rats fightened 
everyone, for they were all over the ship in 
great numbers, doing harm everywhere: on 
deck, in the hold, in rooms, in the pilot's 
chair, and although we watched for them 
they ate the sea chests of the solders and 
evervihing in them.... ‘They chewedcl off the 
tons of the food jars, entered and ate, and 
died because they could not escape.” 

Such episodes must have been common, tor 
among all the shipwrecks I have explored, 
not one has lacked the telltale tooth marks of 
rats on vanous frarments of bone, wood, OF 
nother. 

Those who ventured across the Atlantic in 
Father Vazquer’ day risked their lives as 
well as their comfort. The ships themselves 
were often unseaworthy, owing in large mea- 
sure to human greed. As trade with the New 
World increased, so did demand for shipping, 
and more than one rotting hulk was pressed 
inte service for a hazardous vovage that rare- 
ly included the vessel's owner 

Once in the New World, such derelicts were 
often burned for their iron fittings, to be sold 
at a hancsome profit at one of the great trade 
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centers—Hayana, Veracruz, or Portobelo. 
The result was a further shortage of ships. 
Spain stripped her forests bare of heavy 
timber in-a vain effort to fill the demand. 
Many a Spanish merchant resorted to foreign 
charters despite a roval decree that all goods 
shipped to the country’s overseas colonies be 
of Spanish manufacture and travel only in 
Spanish hulls, 

On one 1Sth-century wreck off the Domin- 
ican Republic divers found a consignment of 
unused marine iron fittings obviously des- 
lined for a colonial shipvarc. The discovery 
indicates that Europe eventually turned to 
the vast forests of the New World for the 
means to carry off its other treasures. 

Gradually those treasures acquired a price 
lags, As more and more colonists settled the 
New World, Europe was forced to pay or 
barter for what it once simply seized, The 
annual summer trade fair at Portobelo on 
Panama's Caribbean coast transformed a 
normally quiet village into a brawling center 
of newfound wealth, a sort of 17th-century 
Klondike (pages 738-9). 

At Veracruz, Portobelo's: counterpart in 
Mexico, goods converged not only from 
Europe and the New World but also from 
points as distant as China The latter were 
transported by galleon from the Philippines to 
Acapuloo and thence overland across Mexico, 

Equally exotic but deadly imports accom- 
panied the merchandise: a variety of fevers, 
viruses, and bacteria that decimated both 
colonists and Indians, So great were the prof- 
its to be had at Portobelo, vet so high the 
mortality rate, that merchants bound for the 
annual event sometimes requested the lust 
rites of the church. 





HE IMMENSE VARIETY of trade 

, between Europe and the New World 

was illustrated in 1957 by discovery 
of the Spanish ship Nwestra Sefora de lox 
Milagras—Our Lady of Miracles. Lost off 
the coast of Vucatin in 1741, she was. sal- 
vaged by my friends Robert Mary and Pablo 
Bush Romera. 

Nuestra Senora de los Milagros was on her 
way to the market at Veracruz with Europe's 
latest offering in the transatlantic trade. The 
offering, now assembled at a museum in 
Akumal, on the Vucatan Peninsula, never 
fails to impress me with tts variety and with 


Reach for the New World 


a sense of living history that mere documents 
can never capture. 

My. first surprise in cataloging the collec- 
tion lay in its international flavor Despite the 
fiat that only Spanish goods travel in Spanish 
ships, Milagres’s cargo included brass 
spoons from France, religious medals from 
Italy (page 732), German needles, and an as- 
sortment of English pewter. Clearly, Spanish 
merchants had found ways around a law that 
threatened to moor their ships at home with 
veritable hawsers of red tape. 

One could envision some colonial tailor’s 
delight over his share of the vessel's bounty, 
had it only arriverct. In addition to the needles, 
there were hoards of bone ancl pewter but- 
tons, spools of thread, cuff links. knee buckles 
in dozens of patterns, and doubtless bolt after 
bolt of cloth that had rotted away after more 
than two centuries beneath the sea 


& accompanied the finery. A lead papal 

. seal in perfect condition indicated that 

an official document from the Vatican had 
failed te reach its addressee in the New World. 

Particularly poignant was the contrast be- 
tween the “jewelry” that Europe unloaded on 
the New World and what she or her colonists 
received in exchange, Milagros’s cargo ran 
heavily to brass crucifixes, and to rings, pen- 
dants, brooches, and earrings set with cheap 
Plass. brilliants. 

Sifting through such trinkets, 1 have often 
pictured a colonial French or Spanish noble- 
woman, Tesplendent in New World gold and 
preciqus stones, being served by an Indian 
maid wearing worthless. imitations shipped 
trom far across the sea. 

One form of colonial jewelry served a 
practical a: well as decorative purpose. The 
gold chains commonly worn by wealthy 
travelers in the New World could be instantly 
converted inte cash. one link at a time. Such 
chains have been recovered in recent years by 
several divers, including Harry Cox, Teddy 
Tucker, Mel Fisher of Atocita fame, and the 
late Kip Wagner, discoverer of the fabulously 
rich 1715 treasure fleet off the coast of 
Florida. 

Of vatving lengths and values, the chains 
were fushioned of unsoldered links so that 
one or more could easily be twisted off. All 
the owner needed (Continued on page 741) 





\ LEAST ONE SERIOUS ITEM had 


i, 





JAMES L. STANFIELD, GALORA CAME. 
POCA, COLOMTIA (ABOVE AND BELOW) 


‘™“OLD FEVER spurred 

— J Spanish conquests. 
From Nuestra Senora de 

las Maravillas, sunk in the 
Bahamas in 1656, a ten-foot- 
long gold chain frames a 
gold ingot brimming with 
emeralds and amethysts 


in the Americas. 

New World art became 
cold cash when Spaniards 
melted down Indian 
A gold necklace adorning 
a clay cup (above) and a 
gold warrior (left) show 
the genius of Colombia's 
Tairona people. 








Portobelo: crossroads 
for trade and treasure 


&s HERE IS NO GREATER FAIR," 
declared Thomas Gage, an English 
friar, than the one he witnessed in 
1637 al Portobelo, Panama. As the 
annual treasure fleet approached the 
Spanish Main, Inca wealth stored in 
Panama City was packed by mules 
and floated by barges to Portebelo or 
the fair’s earlier site, Nombre de Dtos 
(map). There, colonial merchants met 
those from Spain in a hubbub of 
haggling, as gold bars and silver 
wedges were exchanged for finished 
eoods. The fleet, bursting with 
lreasure, departed to run a gantiel 
of storms, reefs, and privateers. 
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(Continned from page 737) was an assaver's 
wale to weigh a given link snd an unelaved 
porcelain plate on which to rub it The rub- 
DINE leita streak whose color determined the 
fineness of the wold 

Che chains were frequently long and heavy, 
perhaps i ant Ise Crs rca! ] ewelry Was exempt 
from some of the taxes levied on gold bars on 
bullion. Such early forerunners of the tax 





shelter. would have had one notable disad- 
Yantai al sea. One can imagine some luck 
iess nobleman being washed overboard in a 
storm and speeded to the bottom by his own 
tax-free wealth 

Historians tend to dwell on Europe's im- 
pact upon the New World, vet the reverse 
eifect was incalculable. The flood of Got) Ane 
silver that began to reach the Old World bs 
the miicl-16th century forever altered Europe's 


and economic structure 





SUL 

Large coins struck from either precious 
metal, gold or silver, were still a rarity during 
the i4th and 15th 
pended heavily on 
barte Almost overnight such coins 
began to appear in circulation, pro iding a 
universal standard of commerce 

In acedition to stimulating trade, the flood 
Ql Tere, 
merchants, who proceeded to challenge, and 
often replace, the old nobility Mans of By- 


ropes greal ruling families never recovered 


ceniuries, ancl trace cle- 
smater coms and the 


a SCG7T1 


created a powerful new class of 








. OWHERE was the change more evi- 
g Bese than on Europe's dinner tables. 
| Among New World additions to Old 
World cuisine were corn jor maize, a | 






Wiiks 
Known), potatoes, a variety of squashes, new 
tyes of beans, and chocolate. One can scarce 
ly imagine today’s [talian cookery without 
the tomato, another New World contribution. 
spaghetti, of course, had been introduced to 
Faurrope by Marco Polo at the end of the 14th 
ceniury in the torm of the Chinese noodle 
yet the all-important ingredient af spaghetti 
siuce tailed to arove from the New World 
until two centuries jater' 

Despite the success of the tomato in Italy, 
i was largely rejected as food by people in 
the United States until the mid-19th centun 
The fruit was considered otnamental hut 
POISOMnOWS 

Contrary to popular belief, that indispens- 
able American ttem, coffee, originated in the 





Nd World. Its introduction to the Western 
Hemisphere, however, vastly increased the 
crop ahd gave rise to a Evropean intellectual 
institution, the coffeehouse. Thus it wos that 
the New World's endless variety of treasures 
hlled the purses, the stomachs, and the spirits 


of the Old 





Throughout my career in undersea arche- 
ology [ have been struck by a singular trag- 
wholesale joss of orvinal native 
treasures from the New World. How often 
I have seen a colleagcue emerge smiling from 
the depths with a gold coin or bar in his hand 
And heard the familiar shout, “Mendel, come 





ely: the 





lke, ISTE FOR LUXURY: 
fost off the Bahamas, a 
I7th-century Spanish ship 


carried a silver ewer (above), 
spoon, fork, and gilded charger 
(facing page). Perhaps they 
Pri eu tite captain's lable or 
perhaps they were bound for 

a grandee tn Spain. 


see what I've got!—only to find that what 
he has 7s the result of long-ago vandalism, the 
deliberate conversion of a priceless zold relic 
into a unit of currency for a supposedly more 
civilized world 

In their senseless greed the Spaniards and 
others who followed them to the New World 
melted down almost everthing of precious 
metal they could lay bands on, regardless of 
its cultural value 

One of the greatest losses undoubtedly oc- 
curred when Cortes’s men melted down much 
of the royal treasure of the Aztec emperor 
Montezuma: in 1520, The treasure contained 
not only the great masterpieces of Aztec 
civilization but those of other peoples from 
whom the Aztecs demanded tribute. In their 
ignorance Cortés’s men assumed that gold 
was plentiful throughout the New World, 
when in fact the Aztec treasure represented 
centuries of accumtlation and crattsmanship 

Qniy recently the discovery of what may 
well be original Avtec treasures was made by 
a fisherman in the shallows off the coast near 
Veracruz. The Mexican National Institute for 
Anthropology and History is now conducting 
a careful study of the treasure. With luck the 
find may prove to be evidence of @ rare ex- 
ception in o shameful chapter of New 
World history, 


MONG THOSE WHO JOINED the 
rush to the New World, Spain held 
no monopoly on greed. Almost Irom 
the first homeward voyage of a Spanish 
treasure galleon the wolves of Europe picked 
up the scent. They were a hybrid pack, drawn 
from the fleets of various rival powers and 
from the ranks of those without formal alle- 
riance to any flag. One of the latter came to 
light throurch a chance discovery off the 
Bahamas in 1956 

Even today no one knows her 
though careful detective work supce 
was a French or Enelish privateer. The wreck 
was discovered by three Amencans—hob 
Wilke, Clint Hinchman, and Jack Robison 
— during a skin-diving expedition at High- 
bourn Cay in a group of Bahamian islands 
known as the Exumas 

From initial finds brought to me by Bob 
Wilke, [ estimated the ship's date a5 prior to 
the 1550°s, making it. oe of the earliest known 
wrecks in the Americas: Intrigued by the 
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discovery, the National Geographic Society 


Penerousi further «¢x- 
ploration 

During my first. dive on the wreck I very 
nearly shared her fate. Lodged in shallow 
water between two kevs, her remains were 
swept by powerful tides that threatened even 
the most expenenced diver. T finally solved 
the problem with that ancient marine device, 
an anchor. With a small grapple and a length 


offered to support 


Nation Geigraphic, December P97? 


ne agroune my wrest 
e bottom. In like manner | was joined by 
my old tnend Teddy Tucke 
The weeks of diving that followed pr 
duced a fascinating profile of the ship and he 
possible cause of death, Her lead cannonballs 
art i r Cannons il iW them wroud¢ht-iron 
oreechloacers rather than the later type made 
of cast iron—placed the ship at no later than 
the mid-l6th century. Two 
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spanish fleel in 1733 off Florida, 





NBROKEN LINA to a 


Os far-flung f" mipire : Ciinese 


Por ‘lain bottle was Mippe d 
Spanish Philippines 
to Acapulco, hanled across 
Mexico ie Veracrus, mnd packed 
aboard a vessel in the 1733 
fleet. Off the Florida Keys, a 
huerricane wrecked bite 
Recovered from the same ship, 


from f he 


COMO 


a majolica dish ( facing page) 
shows the handiwork of a 


New World artisan 








in the bow 
emaller swivel 


pieces known as fombardetias lay 
aren of the wreck, and 11 
Huns hac gone down amidships. Both types ot 
armament were typical of early New World 
privateers, mostly French or English 

To get at the remains of the hull, we 
numped away tons of sand, and Teddy pro 
duced scale drawings of ber lines. “Td say 
she was fast,” he remarked after studving the 
results. “Probably she was lateen mgeed, Irom 
the look of that narrow beam. Not many ships 
of the clay could outrun her” 

From the pile of rock ballast estimated at 
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we projected a vessel of about four 
times that displacement, carrying a crew ol 
5. Gractually the sirtralt emered of a 
=hip designe d for pursuit of slower victims, 
with the capability of damaging them by 
means of her long-range bow armament and 
then closing to rake them broadside with the 
swivel guns before boarding and capture 
Several features ol 
slow and peaceful enc. We found two bow 
200 vards forward of the site 
indicating a stationary ship or one that had 
drageced anchor in the final moments before 
her death. Still more revealing was the almost 
total portable items aboard— 
small arms, ship's stores, personal Possessions 
which the crew presumably had time to un 
What they did with them or whether 
the men survived in the end remains a puzzle 
for archeologists ashore. The sea seldom halds 


Sure 3. 


the wreck sumested a 


qnchars Some 


absence of 


clues to such mivsteries 

MONG SPAIN’'S counticss cnemies at 
=a, a memorable few sailed not only 
for personal gain but on behalf of 
countrymen az well, Such names as 
Drake, Cabot, antl Hudson speak 


their 
Hawkins, 
of England's daring raids in the Spanish 
Caribbean and her exploration and eventual 


In Portugal's 


Pecro 


Orth America 
service there was the great navigator 
Alvares Cabral, and France boasterl Cartier, 
Ribault, and La Salle. The Netherlands ts 
memorialized in the New World by a herou 
figure narned Pieter Pieterszoon Heyt 

An admiral in the Dutch West India Com- 
pany, Heyn in 1628, with only a handful al 
men in longbeats, captured a Spanish trea 
fleet the coast of Cuba 
748-0) lien incredible feat saved the Nether- 
ned On puree i353) 
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IME RAN OUT for 

Nuestra Senora de los 
Milagros on February 22, 
1741, when the ship ran 
aground off the Yucatan 
coast. Her goods, bound for 
Spanish colonists, included 
a gold double-cased English 
watch. As a shim between the 
works and the inner casing, 
its maker used a snippet 
af newspaper (below)— 
still legible after 218 years 
under the sea—advertising 
a timber auction. 
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N? EVEN TODAY'S AIDS to navigation could have saved 
the Winchester in 1605. Brass dividers and a portable 
sundial (below) recovered from that English man-af-war rest on 
a modern chart of the Florida shoals that claimed her a mile 
and a half south of Carysfort Reef Light. While she sailed in a 
convoy homebound from Jamaica, scurvy riddled her crew. With 
death at the Aelm, she drifted to her daam 
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PUNOBOLESS HOURS 
were marked by 

a pocke i-sise Drass sundial 
(left). The enomon that 
created the shadow folded 
down wien not in we. The 
risirument wenl to tre 
bottom along with 
fabuious riches on July 

31, 1715, when a hurricane 
smashed into a Spanish 





lreasure fleet. 





A daring Dutchman 
snares a Spanish bonanza 


WETER PIETERSZOON HEYN. His 

name Orought joy to every heart in the 
Netheriands when he seized a Spanish 
treasure fleet in 1623, su rprising the 
convoy off the Cuban coast. In small boats 
Heyn led Ais ratders toward the galleons. 
“We attacked with a musket charge... ,” 
fe later reported, “calling to them: *|Buena 
guetra! "“—a signal that the crew would 
be spared. Surrendering without a fight, 
the Spantards gave up millions of dollars’ 
worth of loot. Thus the Dutch eovernment 
gained sorely needed capital, Spain lost 
face, and a Spanish captain general was 
judged cowardly and negligent, and was 
executed. [To commemorate Heyn's feat, 
stiver medals (below) were struck from 
the captured bullion. Bul his glory 
was short-lived. Less than a vear later a 
pirale's cannon cul him in two. 
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JOUu'S FOUR EVE? 
A One of the above 
Is a genuine I Ath- 
century flintlock pistol 
from a Spanish ship, 
encrusted with sand, 
coral, and shell. The 
others are plaster-and- 
epoxy imitations. The 
owner had a craftsman 
make reproductions for 
fear the real one, 
middle, would 
eventually disintegrate 
as the tron inside 
iedquiveas 





While Spain's power 
in the Caribbean 
waned, Britain and 
France dueled for 
control of Canada. One 
casualty; the Machault, 
a French supply ship 
blown up by her own 
crewin 1760 off the 
Gaspé Peninsula to 
avoid capture by a 
British squadron. A 
rusted musket barrel 
(right) holding a triple 
load bears witness to 
her futile defenses. 








OMPLETE WITH FLINT, a Spanish 
4 pistol lock called a miquelet was 
salvaged from a 1733 wreck. Its prompt 
burial beneath the seafloor protected 
the tron mechanism from corrosion. 
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William Phips reaps 
the Silv er Bank’s bounty 


i (its PELL MANKIND of taking up the 

| Lareo af moave i) VEGFS Wreck .. in 
mine Fathom Water, would be thought to 
banter the Age,” an Enelish advertisement 
gunounced tn 1687. Yet tt was true: 
Wiiham Phips fad become the New 
World's first great treasure salvor. On 
Aispaniola’s Ambrosia Bank—also called 
the Silver Bank for a legend of lost 
bulliion—ihis expedition found Nuestra 
Senora de la Concepcidn, sunk in 16-42. 
Phe expedition clerk mapped the search 
area, Oclow. U'stnge native divers, the 
























adventurers recovered silver, gold, and 
gems worth Hundreds of thousands of 
dollars. “So all their faces were chaneed 
to joy,” the clerk wrote tn fiis journal 
(left), Phips was Rnielted and later 
became governor of Massachusetts, A 
medal strick in his hanor bere a motto 
that recalls the early salvage toals: “May 
tay hook always be hanging.” 






Aeeaer ae 
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FLOM DFTON OF ARCHIVES, HOSTORT, ANG MECOPOS MANAGEMENT 


ide a gold ring 


from an English vessel. A brass 
tobacco box inscribed “my 


IAS 


‘HO FAR APART,” reads 
the rest of the tender 


pleasure” in French—perhaps 


a sailor's sowvenir—was 
found with a Spanish wreck. 


message 


ca 





(Continued from page 744) financial crisis 
and endeared Heyn forever to Dutch hearts. 
So successful were he and his countrymen 
that In time the term “Hollander” in Spanish 
came to mean any enemy of Spain. 

One of the most dramatic seizures of Span- 
ish treasure took place beneath the sea. In 
[641 a galleon, Nuestva Sefiora de la Con- 
céepcidn, sank with a fortune in silver on a 
reef north of Hispaniola, Unable to salvage 
the treasure themselves, the Spaniards finally 
abandoned it, Nearly half a century later a 
New Englander, William Phips; used native 
Caribbean divers to recover treasure worth 
hundreds of thousands of dollars from the 
wreck (pages 752-3). It was one of the largest 
troves ever salvaged from the sea until mad- 
em times, and it earned Phips a knighthood 
as well as a personal fortune. 

Other enemies of Spain struck her from 
bases she herself had founded. In 1655 an En- 
glish expedition under Adm. William Penn 
and Gen. Robert Venables seized the Span- 
ish iskind stronghold of Jamaica. While En- 
gland looked the other way, an assortment of 
pirates and freebooters—the flotsam of the 
Caribbean—used Port Royal, Jamaica, as a 
base from which to harry the forces of Castile 

Port Koval, one might say, abounded in 
scoundrels, chief among them the legendary 
buccaneer Henry Morgan. In one notable act 
of piracy Morgan plundered a Spanish trea- 
sure in Panama, then sailed off leaving most 
of his companions stranded ashore. To the 
amuwaement of many, Morgan was later 
knishterd by Charles [1 and appointed liew- 
tenant governor of Jamaica. In his newfound 
respectability the former cutthroat turned! on 
his old associates and swept Jamaica clean of 
pirates, an act that earned him the facetious 
title “Knight of the Double Cross.” 


ATURE, not Spain, took vengeance on 
N Port Royal. Shortly before noon on 
S June 7, 1692, a series of violent earth- 
quakes rocker the town and jettisoned much 
of it into the sea. For two and a half cen- 
turies it lay drowned and largely unexplored, 
until my friend Ed Link, sponsored in part by 
the National Geographic Society, began to 
retrieve Port Roval from the depths. 
By the end of the 1959 diving season, Ed 
had recovered hundreds of artifacts, and Bob 
Marx later retrieved thousands more. The 


Reach far the New World 


results of the expeditions represent the largest 
and richest collection of late 17th-century 
English artifacts ever found, 

While exploring the murky waters of Port 
Royal with Ed, I often fancied myself sur- 
rounded by sharks. Great numbers of the 
creatures frequented the nearby harbor of 
Kingston, where the city dumped garbage. 
The experience called to mind « chilling 
memoir from the days when Jamaica wasa 
New World distribution center for African 
slaves. One day while combing the archives 
of a Bermuda newspaper, I had come across 
a reference to Kingston dated 1786 that ex- 
posed the full horror of that loathsome trade: 

Kingston, Jamaica ...Adarch 73—It has 
long been a matter of wonder, in the opinion 
af the velgar—why the harbour of Kingston 
is so weuch infested with those voracious 
aguatic animals called sharks. The reason of 
i, says a correspondent, may be chiefly at- 
tributed to the inhuman and invidious prac- 
fice of masters of Guinea [slave] ships, from 
ihe penury of their matures, throwing over- 
board tre bodies of their slaves who die 
before they are brought! to a markei, instead 
of having them carried on shore and buried. 


B VOWARD the beginning of the 17th 
century English and French efforts in 


the New World began to focus more on 
the establishment of colonies in North Ameri- 
ca than on injury to Spanish outposts. The 
result was @ series of pioncer settlements such 
as ill-fated Roanoke, Jamestown, French 
Quebec, and Phymouth. 

Over the next two centuries every major 
war in Europe inevitably embroiled the New 
World colonies along national lines. From 
their isolation in Canada the Québécois en- 
joyed an occasional reprieve, but England 
and Spain continued to regard each other as 
deadly rivals in the New World. In a round- 
about way the rivalry cost Winchester her life. 

An English man-of-war of 60 guns, Win- 
chester set out from Jamaica in 1695 as part 
of a homeward-bound convoy through what 
were still largely Spanish waters. Off the Flor- 
ida Keys she struck a reef and went down, to 
be discovered in 1938 by Charles Brookfield 
and later salvaged with his friend Art McKee. 
The recovered items offered a wealth of in- 
formation about life aboard Winchester but 
nothing about the manner of ber cleath. 


fo “RIM TIDINGS: A letter published 
J in England announces the earthquake 


of 1602 that devastated Port Koval. [wo- 
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thirds of the Jamaican town slid made in China and probably 


into “the Merciless Sea.” A fragile _freighted from the Philippines to 


survivor, fhe religious figurine was Mexico, then across to Port Kavya. 
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In London some vears later, during a studs 
of British Admiralty recorcs from the fateful 
vear 1695, I fownd the Wiackesier’s log tor 
the day she met her end, As captain and crew 
struzled to abandon the sinking vessel, the 
low brad vik transferred to another ship and 
ultimately returned to Engiand 

Phe amuse, Bro Khete tad J ehth ce 
duced from other documents, was 45 simple 
a6 it was dreadful—ecurvy. In the captain's 
shaky hand the pathetic story unfolded of 
crew bound hy Aci rats oToeTrs to Condnuve 
their vovage, while dving tor lack of citrus 
fruit obtainable ashore. Virtually aziril 
among shoal waters, Winchester struck a reel 
The final irony was turnished by an item later 
reLrye' ed Tom the wreck—an F Hehish ay 
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"oO MEDICAL EXCUSE: exonerated 
the cantain of H_.MCS. Laoe, though I 
personally feel he has been maligned 
Through long research I have come to know 
Kcshby Utting and his crew intimatety, as 
well as the remains of their ship. In pomt of 
fact, they lost two ships, though one was a 





Prize Altomether it was a disastrous vovage 

A British frigate of a type commonin 1744 
Looe was ordered to patrol the Florida coast 
in search of Spanish shipping After a time 
she met with success in the form of a small 
vessel out of Cuba The Spaniard was ni 
match for British gunners and knew it Fle 
struck his colors and Utting pul a prize crew 
iboard. Together the two ships set a course 
for (Charleston, South Carolina 

They made it no farther than a Florida 


a _ ff | : 
reel that today bears Looe's ill-fated nanie 


There Utting lost both his command and hs 


VAD A OF THE VINE flowea 
freely in Port Roval, as winegiass 
shemes fy stiyy | right ) AU Out Avo— 


harrd from right, erayte (] lala, tie fv all 
cid rir right, aooul fa tl53—niay 
have sunk duying the disaster 
according to archeat MEST I. Noei 
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prize to treacherous currents that drove the 
two vessels aground at night. The British and 
their prisoners made their way to safety in the 
ship's longboats. 

The third day following the wreck brought 
still another reversal of fortune. In the sal- 
vaged longboats the British managed to cap- 
ture a passing Spanish sloop and made their 
way to South Carolina 

“| am extremely sorry,” the chagrined Ut- 
ting wrote his superiors in the Admiralty. 
“that this should be the messenger of such dis- 
agreeable news a5 the loss of H_MS. Lage. ...” 

An Admiralty board acquitted him on the 
basis of “some uncommon current,” and he 
was promptly given another command. 

Throughout the remainder of his career, 
however, Utting was plagued by the loss of 
Looe. Prior to the Florida patrol he had been 
ordered to have her“victualled to four months, 
and to have two months’ French Brandy in- 
stead of two months’ beer..,.” At Utting's 
death one commentator interpreted the 
long-ago order as evidence of adrinking prob- 
lem on Utting’s part. 

Lresent such a sturon my friend, who <eems 
to have been a thoroughly able and kindly 
officer. Brandy, after all, is the drink of a gen- 
tleman, and Ashby Utting was plainly that. 


Y THE 1750's the reach for the New 

, World had run its course; the rest was 

consolidation or retreat. Although Spain 

still clung to her colonies in Florida and the 

Caribbean, her power was on the wane. Great 

Britain, the apparent winner, would soon 

sutter humiliating defeat at the hands of her 

own colonists after they helped her seize 

Canada from France. The sea again sheds 
additional light. 

In the summer of 1725 a French payroll 
ship named Le Chameau (The Camel) set out 
from Rochefort, France, for Quebec City. Le 
Chameau came to grief just short of her goal, 
on one of Nova Scotia's treacherous offshore 
rocks, She lay submerged for more than two 
centuries until a team of three amateur Ca- 
nadian divers found her and her historic car- 
go in 1965. 

Le Chamean represents one of those rare 
occasions when a sizable quantity of gold and 
silver, in this case military pay, carne full cir- 
cle from the New World to the Old and back 
across the (Continued on page 747) 





J@PGEPODGE af 
housewares salvaged 

from the site of the sunken 
town lines a Port Royal 
street (facing page): 
pewter platters, a brass 
candiestick, tankards, a 
strainer, wine bottles, a 
hanging lamp, and other 
goods. Schoolboys joke 
beside a stone wall thoughi 
to be part of a structure 
where looters were jailed 
after the earthquake. An 
earthenware water jug 
(below) reflects the African 
heritage of the Port Royal 
craftsnian wiho made tt. 
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Dl ace LYWIST: Used to 
stir chocolate, one of the 


New World's many gifts to 
the Old, a woaden “frother” 
(right) from a 1733 Spanish 
ship is worked by veteran 
lreasure diver Art Mckee. 
From the wreck of the 
Winchester, Art plucked a 
lime juicer (below) that 
could have saved the crew 
from the scurvy that took 
their lives—hed only Key 
limes like these been aboard. 
Medicine vials retrieved 
from old Port Royal 
shimmer through protective 
plastic (facing page). 
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DDS AND ENDS tell 

tales aplenty, Pins 
fabove) catalog a trail of 
wrecks explored by diver 
Bob Klein and show 
intriguing crafismanship: 
The heads were made of 
coiled wire crimped onto 
the shanks. French sailors 
laved to smoke from clay 
pipe bowls like these (right), 
which went down with the 
Machault in 1760. Bone 
and tortoiseshell combs from 
the ship's cargo, here 
shown with a modern 
example at far left, never 
reached troaps in Canada. 
Some soldiers may have 
had to fight barefoot, 
because Machault also 
carried more than 320 
pairs of shoes, including 
this ene (left) and its mate 








(Continued from pore 761) Atlantic The 
need for such shipments is illustrated by an- 
other wreck, the French vessel Machault, 
scuttled by her own men off the Gaspé Penin- 
sula in 1760 to avoid capture by a British 
squadron. Machauit's cargo, salvaged by Wal- 
ter Zacharchuk and his crew, indicates not 
only the cost. but the enormous. variety of 
poods involved in maintaining a New World 
farrison (pages 764-5), Artifacts recovered 
from the wreck include military supplies, 
from musket and cannonballs to shoes ane 
uniform fittings, all necessaryitems in France's 
Insing campaign against Britain. 

Yet even in defeat French elegance asserted 
itself, Amicl the implements of war,.Machauill 
carned crystal glassware, pewter plate, candle- 
sticks, andl great quantities of exquisite Chi- 
nese porcelain, all destined for use by colonial 
officers and government officials, Despite 
France's declining fortunes in the New World, 
grace and dignity were upheld to the last 

Drowned cargo of a far different type from 
that of Le Chamean and Afachault attests to 
the courage of other Frenchmen in Canada 
Along the beds of mainland rivers and streams 
modern divers have discovered a treasure 
trove of sunken artifacts from the davs of the 
vovageurs. Driving their heavily loaded 
Ireight canoes far into the Canadian wilder- 
ness, the rugmed trappers and fur traders naw 
and then met disaster in rapids or in sudden 
ambush by Indians. 

Freshwater recovery is as hazardous as that 
at sea, and often just as rewarding, At the 
invitation of Walter Kenvon of ‘Toronto's 
Roval Ontario Museurn and Robert C. Wheel- 
cr of the Minnesota Historical Society in St. 
Paul, Dinspected fascinating samples of cheap 
trade goods for which the Indians of North 
America once bartered away their furs and 
eventually their lands. 

There were nested brass cooking kettles 
with removable handles for easy stacking, 





Hintlock muskets with ball and bird shot, 
skinning knives, axheads, wire snares, mir- 
rors—all the paraphernalia without which 
the Indian had-survived over the centuries 
before Europe reached for his world. 


ORE THAN 25 YEARS ago when ! 
fl set off from the Smithsonian Insti- 


~ tution to dive on my first undersea 


wreck, my chief, for whom I still have great 


affection, said to me sternly, “Peterson, we 
tion’. want this to be a lark." 

Well it dias been a lark, all 25 years of it, for 
1 have become intimate with my country’s 
past—nol merely in terms of events but of 
human lives, In the course of exploring count- 
less undersea wrecks, [ hove agonized with 
long-ago captains who surrendered their ships 
to the fury of storms and have sympathized 
with Spanish merchants who lost all in a 
ingle cisaster. 

I have shared the grief of many who faceel 
death at sea, ¢ither far from their beloved 
wives and children or in agonizing company 
with them. I have sensed the arrogance, and 
sometimes the cruelty, of a ship's master be- 
decked in jewelry and silver-mounted pistols, 
witnessing the flogging of a seaman for a 
real or supposed offense. 

[have rejoiced with « young colonial wife 
over some memento imported by her husbanel 
from the home country to brishten her drab 
frontier existence. And | have conjured up 
the horror of a slive-ship hold filled with 
those whe would never see husband, wife, or 
pessibly even lanc, again. 

CH such was the reach for the New World 
composed—of cruelty, cournge, suffering, and 
jov—much of it dramatically revealed be- 
heath the surface of the sea. No doubt other 
Chapters will be written as man extends his 
roach deeper to wrecks still unknown across 
the ocean floor, 

Each holes its incalculable treasure, = [J 


DiS DUELING DONE, a sword's magnificent gilded silver 

handguard endured because the gold plating proved impervious 
to corresion after the weapon sank with a Spanish pallean in 
1656, The sea claimed its blade, however, proof that the ocean can 
be a great destroyer. But it can also be a great preserver, holding 
in its depths a treasury of history, awaiting discovery. 
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Who Discovered America? 











HE NEW WORLD: Who, from the Old. 

first touched its shore? Historians held for 

centuries that it was Christopher Colum- 

bus By current consensus, it was Norse 
vovagers of a thousand vears ago. But per- 
haps it was aroup of shadowy, vet very real, 
[rsh seafaring monks who predated even the 
Vikings by more than four centuries 

In the reat pantheon of New World ex- 
PIOPerS no ame is more intriguing, or more 
clouded in controversy, than that of Ireland's 
St. Brendan. His lezend—today more tanta 
has persisted through the 
centuries in the form of a Christian terem, an 
[rish Saat Nawipatio Sachs Brendan Abbatis 
—Vovage of Saint Brendan the Abbot, With 
17 fellow monks, it relates, Brendan sailed to 
ferva Repromissionis Sancterwm, the Land 
Promised to the Saints, somewhere beyond 
the far reaches of the western Atlantic 

Was the Promised Land North America? 
Lid St. Brendan actually reach it in the sixth 
cent ry Werther history nor archeok mmo offers 
proof. Yet early mopmuakers and explor- 
trs gave credence to the legend Place-names 
from the Nevigetio appear on later charts, 
an early navigators sourht Vimy for “St 
Brendan's Isle.” Fact or fantasy, the Navieatio 


izing than ever 








At an Old Question 





had incalculable impact on the great Euro 
pean vowages of discoverv—including that 
of oluimbus 

According to the legend. St. Brendan and 
his fellow monks set sail from Irelane in a 
eather-hulled curragh; this sume type of boat 
now covered with tarred convas, is still used 
by Irish fishermen. The vovage lasted seven 
weirs intraduce the monks to such 
wonders a6 demons who hurled fire at them, a 
floating crystal column, and a sea creature as 
areal ws an island, Scholars wonder today 
Micht they have been volcanic eruptions 
an Inehery 
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a whale? 

Finally, Brendan and hisshipmates reached 
toe Promised Land, a huge, bosh island divid- 
ed by a mighty river. Soon afterward they 
satled home to Ireland, where Brendan died. 

There the legend of St. Brendan ends, to 
be given new vitality in the 1970's by a real- 
life sequel In the following article. British 
author and explorer Timothy Severm te- 
counts his epic Atlantic crossing aboard a 
eather boat. In proving that such a long-arco 
Vovore covid have been made. Tim Severin 
und his crew have brought one of history's 
most intriguing tales a mant step closer to-the 
reaim of possibality 
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Medieval best-seller, the Voyave of Suint Brendan the Abbot re counts the carn of the 
cleric ane] his-Lrish monks a they sail inte the unknown Atlantic sometime before ah. 
OM), Here inva fancifully Wustrated manuscript version of the 1400's. their boat rides on 
a Placid whale called Jasconius, shown with fishlike scales. The mammoth creature 
“picked up the vessel as if he wanted) to lift it inte the sir then lowered it again a if he 
mirtt drag it to the bottom of the sex’ LPT LI Ee ehhh cer 5 et 





re 








yage of “Brendan 


By TIMOTHY SEVERIS 
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Passage from myth to reality follows the red-line track of modern Arevdan, on a map 
that also deyicts incidents from the medieval text of the Voyage of Saint Brendan. The 
logie of prevailing wines and currents dictated a stepping-stone course across the North 
Atlantic to what may have-been the “Land Promised to the Samts,” the gnal of the brish 
vbbet and his monks. The re-creation of the saga began at Crosshaven (1), where Brrp- 
dan was launched prior to: departure May 17, 1976, from Brandon Creck (2) Coasting 
north along Ireland and Scotland, Brendan stopped at the Aran Tslarvls (3), an outpost of 


to the helm of our small open boat, watched 
the monstrous swells crest anc) thunder 
toward ws, cach one capable of swamping, 
capsizing, or destroying our slender craft, 

We were a crew of five—George Molony, 
Arthur Magan, Peter Mullett, Rolf Hansen, 
ancl -—all seasoned bands accustomed to 
roth weather Bul our boat was new to 
storms, ancl no one knew how best bo steer 
her through a gale. Nothing quite like her hac 
heen afloat for perhaps a thousand vears, for 
she was built of leather in the stvie of med 
eval [reland 

What possessed this crew—five seemingls 
sensible men—to sail such an improbable 
craft into the teeth of a gale? The answer lav 
Author Timothy Severin has written a book 
ubout his Atlantic crossing, Téte Brenclan Fovage, 
to be published next spring by MeCrraw-Hill, In¢ 
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in the name of our boat) She was called 
Brendan, after the great sixth-century [nish 
monk-explorer St. Hrendan, who is credited 
bw legend with having discovered) the New 
World. If we could duphcate Brendan's odvs- 
sev inca similar boat, we would strengthen 
the possibility of truth being buried m that 
historic legend. 

Now, in the midst of the gale, 1 recalled a 
bleak warning months before from-one of the 
world’s leading authorities on leather. T had 
explained to him that we proposed to cross 
the Atlantic ina 46-foot open boat fashioned 
of woolen frames covered with a leather skin. 

“Leather.” he observed in his precise uni- 
versity tone, “is high in protein, ft resembles 
a piece of steak, if you like, and it will de- 
compose the same way, cither quickly or 
simwly, depending on various factors.” 
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Irish monasticism, lona (4), ancl the Isle of Lewis (5), In both fauna and pesneranilyy, 
Strevimey (6) and Mykines (7) in the Faerous resemble the legend's “Tstand af Sheep” and 
“Paractise of Birds.” The “island of Smiths,” with its rain of flaming rocks, could be 
lceland (8), where Breedae wintered aver, On the final lew, the vessel passed an icebere. 
recurdectin the legend asa “Crystal Column," and sailed into a “Thick White Cloud.” On 
June 26, 1977, purting company with whales ike Jasconiue of the Voyage, Brendan lanes at 
wewtoundland (9). certainty like a Promised Land to the author and his seqa-weary crew 


“What happens when the leather is soak- 
ing wet in seawater?” T asked, 

“Ah, well,” he replied, “of that I'm not sure 
We've never been ‘asked to test it. Leather 
will usually break down more quickly if it's 
wet, though perhaps the pickling effect of 
salt water. ...7 He shook his head 

Despite that dire prediction, Brendan wie 
holding ber own ih the gale. Two hours later 
when George relieved me at the helm, I 
crawled into my berth beneath our low deck 
shelter. From there | hstened to the waves, 
separated from my bead by a mere quarter 
inch of oxhide. [ noticed how the sides of the 
hull were pumping in and out like a bellows 
The boat was almost a great sea animal, per- 
haps a whale, within whose rib cage I lay as 
the creature breathed its way through the 
water. The sensation was strangely reassuring 


fhe Fovage of Brendan 


Exhausted, I dozed off, to be wakened by 
a shout from Peter: “My God! Where did thas 
come from?” [ scrambled out and found him 
staming aghast at the sinister black hull ofa 
large ocean trawler, She wes less: than a hun- 
dred yards away, all lichis blazing, and bear- 
ing straight down on us in the darkness 

“Light a flare!” 1 velled at Peter, but it was 
teo late; his cold-benumbed fingers could net 
muniee the sinking mechanism. With pon- 
derous menace the trawler swept past us so 
(lose that-we could make out the welding on 
the steel plates that towered above us. Then 
she was gone in the mht. 

Later, with the near-tragedy: well behind 
us, | had an amusing thought Supposing a 
lookout on the trawler had sighted is ane 
reported us to the bndee: a boat from another 
century, running wildly before the gale under 
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a square sail bearing the Celtic cross in crim- 
son and with five desperate-looking men 
abourd! Surely the hupless lookout would 
have been accused of drunkenness on watch 
or put ashore to visit a psychiatrist 


Birth of a Compelling Idea 


Our sai had begun three years earlier, 
when my wile and | were vacationing in west- 
ern Treland, St. Brendan's birthplace As a 
student of mecieval manuscripts, Dorothy 
was as familiar with the Brenclan Jegend as I 
was through my own specialty, the history of 
exploration. Together we had sailed our 
small sloop, Prester John, as far away as Tur- 
kev, so we knew something about long vor= 
ages in litthe bouts. 

One evening over tea at the kitchen table 
Dorothy remarked, “T don't see why Bren- 
dan couldn't have made it” 

Nor cid T, but that prover nothing On the 
other hand, if modern sailors could cross the 
Atlantic using the same techniques and ma- 
terials that Brendan had, the legend would 
main new significance. At that moment the 
idea of the Bredan vovage was born. 

The next three years were a saga in them: 
selves, one of painstaking research, of endless 
challenge, of frustration, and of whut I came 
to call simply “Brendan luck.” Each time | 
faced a seemingly hopeless problem, one or 
more experts conveniently popped up with 
the perfect solution. 

There were the fishermen of County Kerry 
who gave me mv first ride in a curragh, the 
modern version of St. Brendan's craft, now 
covered with tarred canvas rather than leath- 
er. From the Kerry men | learned the han- 
dling characteristics of curraghs ancl the fact 
that they are true sea boats, not merely in- 
shore kilts. 

There was John Beeby and his generotis 
Colleagues at the British Leather Institute, 
who instantly took to the idea of a leather 
boat and who tested more than a dozen wavs 
of tanning oxhide for a boat, then sent me to 
the Crogzon family in Cornwall. The Crog- 
gons traditional tannery cured all 40 hides in 
the wav St. Brendan's tanners harl, in a solu- 
tion of oak bark. 

There was Colin Mudie, the boldly imagina- 
tive nuval architect, who personally made the 
drawings for Brendan with medieval-stvle 
neoing and who cautioned me on the manner 


The Voyage of Brendan 


of sailing her: “That knowledge has been long 
lost. It's up to you to rediscover it.” 

Gifted craftsmen saw to the construction of 
Brendan's wooden frame: Parkiv Lake, head 
shipwright for the Crosshaven Boatyard in 
Ireland's County Cork; and Paddy Glennon, 
a millowner in County Longford, who hand- 
picked and felled the ash trees for Brendan's 
supple ribs. The task of covering the wooden 
frame with oxhide fell to a cheerful wizard 
named John (Connell, formerivy a master 
harness maker at the Roval Warrant Sacddlers 
in, London, With a crew of carefully super- 
vised volunteers, John produced 1 watertight 
hull held towether by sotne 20,000 stitches of 
hand-rolled flax thread. 

Nearly two and o half years after the Bren-. 
dan voyage idea took shape, Bishop Eamon 
(Casey of Kerry blessed the boat at the Cross- 
haven vard with a specia) poem he harl writ- 
ten in [rish: 

Bless this boat, O true Christ, 
Comuey her freely and safe across the 
Se... 
Then as. if to the boat herself, he added: 


fo go fo the land of promise ix your 
right. 
Fou are like a guide of Brendan's time. 
Miv 4-vear-olcl daughter, Ida, was electec 
to christen Brendan—not with anything as 
vapid as champagne, but with a bottle of 
aood [rish whiskey! Amid a satisfving shatter 
of glass and a clouel of glorious fumes, Byren- 
dan was winched down the slipway. 


Departing for the “Promised Land” 


somehow over the next three months the 
endless details of outfitting the boat, choos- 
ing a crew, conducting sea trials, and plan- 
ning the vovage were seen to. At last on May 
17, 1976, we set sail for Brendan's “Land 
Promised to the Saints” from an appropriate 
spot—Hrandon Creek in southwest Ireland, 
where St. Brenclan is sail to have started 
some 1,400 vears before. With a wave lo some 
200 well-wishers and skeptics alike gathered 
on shore, we weighed anchor for the New 
World via Lrelancd’s offshore ishands, Scotland, 
the Faeroes, and later Iceland. 

From the first the pliant hull, joined with 
two miles of leather thongs, flexed to the 
wives, giving usa disembodied sense of being 
tuned to the motion of the sea The fecling was 
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enhanced by Brendan's low freeboard, a mere 
16 inches. Her square-rigged sails allowed 
her to point up no higher than 9) degrees 
to the wind, so that we were slaves to every 
wind shift. 

Our first day at sea we spent sorting out a 
jumble of gear and provisions, setting regular 
helm watches, and dividing up various ship- 
board tasks. 

My first choice for crew hacl been George 
Molony, a 26-year-old friend and longtime 
sailing companion. Then there was Rolf Han- 
sen, 34, a Norwegian volunteer with wide 
experience in handling old-stvie boat= At 23, 
Arthur Magan, from Dublin, with his tousled 
good humor, was the baby of the crew. Final- 
lv there was Peter Mullett, a 33-year-old for- 
mer London photographer, who had signed 
on to film a documentary of the voyage. 

As skipper, | was the oldest, at 35, All of 
us knew about boats, for sailing Brendan was 
too risky for novices. One misstep and you 
were overboard; there was no way of turning 
Brendan back to pick up a lost man. 


Regaled With a Hail of Crabs 


Qur encounter with the gale and the near- 
miss by the trawler took place on the night of 
Mav 23, after a brief stop at the Aran Islands 
west of Galway Bay, There, we discovered, 
word of our vovage had preceded us, As we 
neared one of the islands, two hshermen haul- 
ing pots in amodern curragh called to us. 

“Are vou the crowd for America? Welcome 
to the islands.” 

“Thank you very much.” 

“Would vou like some crab?” 

“Wes, please!" 

A hail of crabs flew in-an are from the cur- 
razh to Brendan, and Rolf scrambled about 
the boat toying to capture them before they 
scuttled into the bilees. Boiled in seawater, 
the meal offered welcome relief from our 
standarel fare of tinned meat and beans, dehy- 
drated soup and vegetables, oatmeal, died 
fruit, and an occasional chocolate bar. 

The sterm resulted in several major 
changes aboard Brendan, First was the loss 
of Peter, who injured his armand chest in the 
gale and who, on dector’s orders, reluctantly 
left us in County Donegal on the northwest 
tip of Treland. 

Also the storm had shown that our pro- 
visions were not well enough protected from 
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rough seas. Many of our “waterproof” plastic 
bags had leaked, resulting in @ nauseating 
stew of seawater, oatmeal, soggy fruit, and 
re-hvdrated vegetables. 

Above all, the gale had shown us that sail- 
ing Brendan was rather like riding a balloon. 
With too few crew to row effectively, once 
we cast off we had to sail in the direction 
wind and weather took us, with litth mar- 
gin for correction. The storm had blown us a 
hundred unexpected miles off course before it 
dropped us again on the coast. We began to 
appreciate the lives of medieval sailors, who 
hacl to trust to God, keep patience and faith 
alive, and risk death by storm, starvation, 
and thirst. 

From County Donegal we set a course for 
the Scottish island of Jona There on the 
waterfront I was approached by a gaunt 
young man in a ragbag assertment of clothes 
With a casual wave at Brendan he said he 
had learned | was short a crew member. 

“V-<" | answered cautiously, looking the 
stranger over. A great beak of a nose domi- 
nated his face; and he nervously waved a pair 
of enormously long arms that gave him the 
look of some sort of strange, flapping, pred- 
atory seabird. 

“Tm the captain of a local charter boat,” 
sail the stranger. “But my brothers can 
manage the business ifvou'll have me aboard 
Browlan. By the way, where are vou going?” 

Thus we acquired Edan Kenneil, destined 
to become Brendan's incorrigible jester and 
live wire. Edan's appetite, it developed, knew 
no bounds. He would eat virtually anything 
and evervthing, and we could guarantee that 
his darting fork would clean up any leftover 
morsels. His insatiable hunger and his flailing 
arms carned him the appropriate nickname 
“Gannet.” in honor of his airborne counter- 
part—a seabird whose appetite 1s legend. 


Toasts and Bagpipes Take a Toll 


One of our final stops before venturing 
into the open Atlantic was North Uist, an is- 
land in the Scottish Hebrides. North ist is 
famous both for its hospitality and its bag- 
pipers, and we departed with five splitting 
headaches, the result of too many liquid lare- 
wells and a ferocious dose of the pipes al 
short rane 

On June 17 we left the Scottish islands 
astern amd steered for the Faeroes, some 200 
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miles north across the Atlantic. Once again 
we Were a crew of four, as personal affairs 
had called Rolf urgenthy back to Norway. 

The Hebridean fishermen were cautious 
about our prospects. “T wouldna’ want to sail 
with you" was the parting remark. 

During the first 48 hours we made excel- 
lent progress. On the second day my noon 
sun shot put us halfway to ithe Faeroes. A 
subtle change occurred as the distance from 


land increased. Surrounded by thousands of 


square miles of ocean, we were four men 
locked ina leather “cell” measuring 36 by 8 
feet, less than a third of it sheltered and 
habitable. In these cramped quarters each of 
us realized the need for strict self-ciscipline, 
if we were to avoid those minor irritations 
that could erupt into quarrels, even hatreds. 
By an unspoken mile, each man kept himself 
to himself and got on with the job. Tt was an 
Md-fashiened formula, and it worked. 

Living conditions were at a medieval level, 
and no one bothered to wash or shave. It 
would have been a waste of fresh water, and 
besides, Brendan smelled worse than any 
of ws. Her leather hull, smeared with its wuter- 
proof coating of wool grease, gave off a 
stench no human body could equal, 


Moder Materials Fail Many Tests 


One lesson became increasingly clear as 
the vovage progressed: Modern tools and ma- 
tenals were seldem a match for medieval 
ones: Not only did our plastic containers 
crack and leak, but expensive metal iniple- 
ments simply rusted away or broke, despite 
heavy lavers of protective oil, Whenever pos- 
sible we fashioned replacements out of ancient 
materials such as wood, leather, or flax, with 
primitive but far more durable results 

The same applied to clothine As we 
reached colder latitudes, we abandoned our 
garments of artificial fiber in favor of ald- 
fashioned woolen clothes with their insula- 
tion of natural oils. 

As for Brendan's hull, it actually improved 
in cold water. Daily inspection revealed that 
although the leather had become saturated 
with seawater, weeping a continual fine “dew" 
on its inner surface, the increasing cold made 
the oxhide stiffer aml stronger. Clearly St. 
Brendan and his crew had chosen the proper 
route to reach the Promised Lane: If they had 
sailed through tropical waters, the higher 





The Vovage ef Brendan 


temperatures. could have melted away the 
vital wool-erease dressing on the oxhide and 
speeded up the leather’s decomposition. 

It all added up to the fact that the sailors 


Jot Brendan's day were far better equipped 


than modern historians acknowledge. 
Ship Becomes » Toy of the Elements 


The first two days’ and 100 miles’ progress 
toward the Fiaeroes was deceptive; in fact, it 
took us mure than a week to make the other 
100. It was.a week of wild extremes, in which 
Brendan was becalmed, swept backward by 
headwinds, and finally lashed by storms 
andl caught in the fierce tidal races surround- 
ing the Faeroes. Toward the end we found 
ourselves stationary one moment and swept 
past the cliffs af 20 knots the next 

As we approached the Faerocse island of 
Mykines, thousands upon thousands of sea- 
birds poured from the 1,000-foot cliffs—ful- 
mars, gannets, skuas, gulls, terns, guillemots, 
rizorbills, and puffins, wheeling overhead in 
squadrons to fish the teeming waters. The 
sight called to mind the “Paradise of Birds," 
which the Brendan saga mentions as being 
separated by a narrow channel from another 
island called the “Island of Sheep.” Mykines 
fits the description of the Pararlise of Birds 
very well, and the word Faerne itself means 
“Island of Sheep.” 

At Torshavn in the Faeroes we encountered 
the man who was to become our fifth crew 
member, Trondur Patursson. Powerfully 
butt and with a splendid mass of hair, he 
Was silting one morning on Brendan's gun- 
wale with a beautiful Faeroese girl who 
turned out to be his interpreter, 

“Tt is said that vou have room for a Faeroe 
Blinder on your crew,” the girl explained. 
“This man would tike te join vou.” 

Good Lord, 1 thought, surveying the candi- 
date, even a Viking raiding party would think 
twice hefore taking this fellow aboarcl! 

“His name is Tronedur,” the girl continued, 
“He is an artist, and a fisherman on Favroe 
boats off Greenland. He is m series man.” 

And a superb sailor, it turned out. A few 
days later Trondur: reported aboard for the 
voyage to Iceland, or wherever the winds 
might carry Arendan. Trondur brought along 
asupply of his traciitional fare at sea—dried 
lamb and fish, dried whale meat, and chunks 
of fresh blubber. Hung from the rigging, the 
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lamb in particular, with its greenish fur of 
mole, bezan to give off a truly medieval smell 


Steppingstones Across 4 Stormy Sea 


With seatcely two months before autumn 
storms began sweeping the North Atlantic. 
we left the Faeroes July 3 on the 400-mile voy- 
age northwestward to Iceland. This was the 
so-called “stepping-stone  route"—a great- 
circle arc spanning northern Scotland, the 
Faeroes, Iceland, the tip of Greenland, and 
Newfoundland—the shortest way between 
the Old World and the New, It isthe route 
followed today by transatlantic jets, in the 
past by the Vikings, and almost surely by any 
Irish monks. 

Trondur quickly proved his value at sea bv 
catching more than a dozen cod on a long, 
heavily weighted handline baited only with 
bits of coloured rubber. As a result we had 
codfish in every conceivable stvie—boiled, 
friecl, stewed, made inte patties, and even a 
cod spaghetti that Edan loudly acclaimed. 
But when Trondur, whose English was grac- 
ually improving, offered him o choice after- 
dinner shce of blubber, Edan recoiled: “No, 
no, UU newer be Heat hunery!” 

Happily for Edan, his revulsion to blubber 
was strictly dietary. One morming our conver- 
sition was interrupted by a massive sigh like 
a huwe gas bag emptving, followed hy a mp- 
pling sound. “Aval!” Trondur exclaimed de- 
lizhtedly, pointing 20 yards abeam at a great 
glistening mound of black that heaved gently 
in the water 

Tt was the first of our many encounters with 
whales throwchout the vovage to Iceland, Our 
initial visitor surfaced a time or two, then 
disappeared, but it was only a preliminary. 
Two hours later as Edan ulanced casually 
over the side, he gave a shout: “Hey, look, o 
dolphin—no, a whale. Lots of whales! 

Peering over the side we marke out the 
shapes of at least 15 whales—pilot whales, 
according to Trondur—swimming as though 
in escort a mere six feet beneath Brendan's 
hull. As the first contingent passed under us; 


others took their place. We estimated some 
140 whales in the hercl 

My first reaction was-one of concern, for I 
had been cautioned in London about the hab- 
its of certain whales. 

“The minke whale,” a noted cetologist hacl 
told me, “is commonly described as ‘curious,’ 
while the fin whale sometimes rubs himself 
up against smal) boats.” 

Just what we need, I'd thought at the time 
—some itchy whale having a good scratch on 
Brendan's leather hull! But the herd passed 
harmlessly beneath ts, and never in dozens of 
later encounters were we touched of in any 
way endangered by the great creatures. 

There was one more curtous fact: Our 
leather boat, because it was whale-shaped or 
perhaps because it smelled of grease, acted 
is a magnet for the whales, They would sur- 
face beside us, circle us, or even lie gently 
heneath our hull, so that the water disturbed 
by their great flukes would eddy up around 
our litth vessel 


Zest Added to a Dull Diet 


For a week the weather favored us, driving. 
Brendan almost with gale force parallel to 
Iceland's southern coast. Trondur showed us 
how to cutch fulmars, a type of petrel, with a 
scoop net or on lines baited with blubber 
(page 793), amd we feasted on the meat, 
boiled and roasted, 

On July 15 an Icelanctic Coast Guarel pa- 
trol plane buzzed us almost at masthead! 
level, and we heard « friendly voice calling 
us over the raclia 

“Hello, Brendan. [s all well on board?” 

“Yes, everything is very relaxed and the 
crew is in high spirits. We'll see you in Revk- 
javik.” 

On July 17, 1976, we kept the date, gliding 
into the harbor of Iceland's capital to an en- 
thusiastic welcome. A snuling customs offictal 
gave me a form to. sign, thus assuring the 
sovereign state of Iceland that no “rats had 
been seen on board during the voyage.” 

Though the (Continued on page 737) 


Launch day's blustery wind snaps at Brendan's flags and pennants as she stands 
ready to test Tim Severin’s premise. A historian and explorer who has follower Maron 
Polo's track across: Asia and sailed down the Mississippi. Severin became convinced 
that burked in the mythical baggage of St. Brendan's Vevage was a core of seafaring 
truth. On that theory, he and his crew committed their time, their ideas, and their lives. 
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The tnbulations of sea trials have 
the crew scrambling to learn the micli- 
ments of harlling sequore sails (riht) 
The finer points were learmed en route 
and in basand Later, Brendan was 
more fully covered with tarpaulins to 
inctease scaworthiness. Skipper Se. 
erin thinks St. Brendan and his monks 
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Hull of 49 oxhides, a quarter-inch thick, rein 
Peteed mt bow (four livers) and stern (two lovers) 
Tarpaulin, in sections, to keep seas out 

Sails of Jeather becanve waterlogged, and wer 
replaced by asset woven of Trish flax 
Wickerlike skeleton of ash lpths, eecured by 
1.600 lsahings. Holl coverine is stretched over 
frame but attached only to ogk eurwales 
Water and stores. which also served as ballast 
Racho gear, charts, miscellaneous erjjuipment 
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Framec cabin. top supports life raft. and “lar-cell 
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Cabin accommodating Unree, with space for two 
mere on the baw 

Cooking box with kerosine stove 
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Were jettisoned to adel storage, spain ochiches 
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(Continued from poge 778). Icelanders were 
marvelously hospitable, there was one thing 
they could not do for us: change the weather 
in Gur favor, For the next three weeks steady 
southwest winds swept the island, barnng 
Brendan's progress toward the New World. 
The autumn gale season was approaching, 
and there was the pack ice off the east coast 
of Greenland to consider. 

Reluctantly I made the same decision St. 
Brendan obviously had reached several 
times: wat for another season. According to 
legend his vovage had lasted seven years: 
with luck we would make it in two. 

At the invitation of Petr Sigurdsson, direc- 
tor of the Icelandic Coast Guard, we stored 
Brendon in one of his hangars and mace for 
our homes, agreeing to meet in Reykjavik the 
following May. 


Weathers Fury Poses o Crisis 


Over the winter I worked on my logs and 
notes of the vovage. We hac swled more than 
1,000 miles and had 1,640 to go—from Ice- 
land to Newfoundland, I knew the second 
lee would be far tougher, We had not yet 
faced the notorious Greenland Sea wales, sub- 
freezing temperatures, or the pack ice 

Gathering in early May at Revkjavik, we 
loacler! our stores abourd Arenduan and set off 
for the final goul, Newfoundland. At the last 
moment Edan found he had te return heme 
hecause of private commitments, so once 
amin we were a crew..of four—Trondur, 
George, Arthur, and 1 

In some wiivs it seemed as if we had never 
interrupted the vovage. (in the second day 
our old: companions, the whales, paid us a 
visit, though net close enough for Trondur to 
use 2 new harpoon he hacl brought along. | 
resumod diuly navigation fixes and ractio con- 
tacts, George busied himself with mainte- 
nance chores, and Arthur once again took 
over the still carmeras. Life assumed a familiar 
tempo. It was not to last. 

On May 20 the weather began to deterio 
rate. A sullen swell out of the southwest eave 


notice of heavy weather to come, and our 
spirits fell with the barometer. 

By midafternoon we were in serious trou- 
ble. The great marching hills of water seemed 
to be trying to engulf Brendan, We put on our 
tubber immersion suits in case we went clown, 
then steadily pumped the bilges amid the riat- 
Wing crash of wave tops breaking across our 
low-slung craft. Then the sea found Bren- 
dan’s weak point: A breaking wave «masher 
through the open ares between heim ond liv- 
ing shelter. Water flooded in. The cabin wus 
Swinmpert. 

“Pump! Pump!” Arthur yelled as Brendan 
began to settle sluggishly, Scarcely was the 
hilee water under control when CRASH! An- 
other wave thindered aboard. 

We had to close that vulnerable gap, but 
nuthing we had abourd—nylon, canvas, or 
plastie—was strong enough to withstand the 
weight of incoming water. Or so it seenvedd, 
until suckdenly the answer came to me: leath- 
er! An oid encyclopedia drawing popped into 
my head, an illustration of an ancient Roman 
testudo, of tortose, a defensive canopy of 
leather shields held overhead by soldiers 
during a siege to ward off stones and arrows 

[In Ireland we had stewed aboard a spare 
oxhict and some smaller pieces of leather to 
patch Brendan's hull if she developed uo leak 
or Was punctured. In seconds we had the 
spares out and Trondur was lacing them to- 
gether with leather thongs. Fifteen minutes 
later Brendan wore a sturdy leather apron be- 
tween ber helm and shelter, and at last the 
waves rolled harmlessly off. We had survived 


our first Greenland gale, 
Camble on Brisk Northerlies Pays OF 


Nine dave later, on May 29, we cleared the 
southern tip of Greenland. I had gambled on 
finding northerly winds by running close to 
the pack we along Greenland's cost coast, and 
the gambie paid off; on one memorable day 
we made 115 mules. 

Yet the weather continued poor. “Fog, drniz- 
tle, cold,” were typical entnes in my lo¢ for 


Shooing away hitchhiker—a water pipit exhausted on its migration from North 
Amencea to Greenland—TDim Severn ties to get on with his meal, Most ponderous 
if tegular-visitors were whales: pilots, fins, sperms, minkes, humpback=s—and kill- 
ers. What would o yrease-smeared hull nich in protein seem to killer whales on the 
hunt? An easy meal? Only a cormsity, it turned out—to the relief of Brendan's crew 


The Fovage of Brendan 


ine 


the perio, We hac been three weeks at sea, 
and boredom reduced conversation to a mini- 
mum. Like precious dry clothing, we doled 
out our thoughts and comments little by lit- 
tle, knowing that there were still long stretch- 
es af empty time abead. 

On June 14 we encountered our first sea 
ice. Rartio stations | had contacted in Green- 
land and Labrador reported that the spring 
ice pack was receding northward through the 
Labratior Sea, but the reports were inaccu- 
rate. Under actverse winds we credually found 
ourselves enmeshed in the ice, which stretched 
westward ina vast, ulmost unbroken expanse. 

Once again Brendan luck favored ws: In 
the space of a single day we encountered a 
Faeroese fishing beat that towed us free of the 
ice trap, and a U.S. Navy arctic supply ship 
that loaded us down with fresh provisions. 
The latter also gave us an exact position fix 
via a U.S, satellite. A nice touch, I thought— 
a medieval leather boat navigating by 20th- 
century space technology! 


Ripping Sound Einds Rest 


Our second encounter with ice began four 
days later anc very nearly ended the vovagr, 
In the predawn blackness of June 15, [ had 
just turned over the helm to George and 
wriggled into my damp sleeping bag when a 
strange crackling sound, rather like the rip- 
ping of fabric, echoed mside the hull. 

“Did vou hear that? What was it?” [ called, 
George had heard the sound, too, and thought 
it had come from the hull 

“There's nothing we can do about it in the 
dark,” I sail T was wrone. 

[ hac barely settled back in my berth when 
the sound came arain. 

“T's ice!” George shouted from on deck. “I 
can see lumps of it all around. We're running 
into masses of it!” 

Quickly we dropped the sails to retluce 
Brendan's speed, then surveyed the scene 
from the bow with hand torches 

It was a sight to send the adrenaline racing 
—all around and ahead of us were jagged 
monsters of ice, not the solid expanse of a few 
davs before, but a nightmare jumble of imdi- 
Vidual floes with dark patches of open water 
between. As I watcher, the channels ahead 
yawned wite one moment and snapped shut 
the next as the floes constantly shifted under 
the force of the wind. 
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It was obvious what had happened. A 
northwest gale that hac sped us along over 
the past two days had ripped into the main 
pack of sea ice and burst it open, spraying the 
fragments like shrapnel over the ocean abear 
of us. And Brendan was about to be fed into 
them like mincement 

My thoughts were interrupted by an awe- 
some sight: a gigantic floc, perhaps the shard 
of a dving iceberg, heaving directly toward us 


out of the gloom. Rolling and wallowing like 


an enormous battering ram, it seemed reacly 
to deliver a massive blow to Brendan's fragile 
leather skin. 

“Hang on!” | shouted to George as a swell 
lifted Brendan up and then flung her down on 
the huge floe that rose to meet her: 

Crack! Thump! Brendan shuddered as 
though she had struck o reef, which indeed 
she har—a reef of ice. The impact flung 
George violently backward. He grabbed at a 
halvard and hung on, actually swinging out 
like a puppet over the ice and then safely 
back aboard 

I knew such luck could not last. Without 
headway we could never steer Arendan 
through the ice. We must gain momentum 
again, however great the risk, so that we could 
maneuver among the floes. Taking over the 
heim, I sent an awakened Trondur and Ar- 
thur forward to manage the foresail, while 
George stoml as lookout on the cabin root. 


Threading a Perilows Maze 


For the remainder of the night it was a mad 
scene, an icy toboggan ride in the darkness 
with littl control, virtually no brakes, and a 
minimum of visibility. From the cabin top 
George would shout warnings to me: “Big 
one dead ahead ...two floes on the port bow 

one to starboard... looks like a gap be- 
tween them.” And T would issue the appro- 
priate commands to Arthur and Trondur: “Up 
foresail ., sheet to starboard... down, down, 
bring her down and slow ber!” 

Dawn came at last, and we were still afloat. 
“Any waiter in her yet?” asked George when | 
made a brief inspection. 

“No,” Lansweredd, “she came throuch like a 
waiTior, 

Day followed night in much the same pat- 
tern. Visibility increased, but it did little to 
hearten us, for as far as the eve could reach, 
flor after floe stretched ahead and behinel us. 
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Al times Sreadan seemed cameht up in a grim 





and endless country square dance with giant 
PAiriners who, as they clipped ane curtsiert 
threatened to crush the life out of ber, At 
ngih two of them nearly succeeded 

We had worker! our wat through whit 
seemed the worst of the floes and by cusk that 
lov Were within “jirht of open wouter jis UA 
eased through o gap between two massive 
chunks of ice, they swung together, pinching 
Brendan. The boat shuddered strangely, un- 
ike previous collisions, Five minutes hater | 
glanced down and saw water swirling over 
the Alowirbuarcds. Brent lisa] heen holed and 
Wie leaking 


Witht Cloaks Extent of Damage 


Despite the danger, the léenk hac to wait. In 
ihe gathering durkness we could neither Io 
Cake for repair ik, and our first priority Wis 
still to work free of the ice, “One man on the 
bilge pump, please,” | ordered, “Another at 
the helm. one forwiarc controlling the hened- 





sale, ancl the fourth at rest’ 

Our ‘situation was precarious: 200 miles 
from the nearest land, Labrador: ice floes still 
around ws; o leak of unknown type and size 
somewhere in the hull: dined a sen whose tem- 
perature hovered at freezing 

All that mht we pumped—?,000 strokes 
of the bilge pump every hour to. empty Bren- 
dian. Phivstcally we could manage it, but not 





lor long; our fatigue level wis already dan- 
verousiy high, Before dawn [ racioed the Ca- 
nartian Cowst Guid station at St Anthony, 
Newfoundland, reporting our situation ane 
mVving what at best was an estimated position 

“We are not in tmmediate danger,” I acter, 
“but would vou please consider the possibility 
of air-dropping usa small gasoline bilge pump 
if it becomes necessary?” 

‘Roger, Roger,” replied the St. An 
erator as if the request were routine, Long 
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afterward] was to learn that the Canadians 
quickly readied a rescue aircraft at Halifax, 
Nova Scotia, and alerted] one of their. ice- 
breakers a dov's soiling to the west of us 
“But.” ao Coast Guard officer confitlernd to me, 
“we rited your chances as nil” 

In the end we manazed without assistance 
Dunng my turn on the pump that night Line 
bred & cunous fact Occasional flashes of 
pipsphorescence at a certain pomt on the 
outer surface of the vessel's hull were matched 


bre Fovate if Brendan 





Piotting a fix, the “IDET Prepares to make 
a tile raclia Pere postion to the nearest 
boast stations that ooule cisnpateh rescue 
LIC rat Wf Thee ASAT, Mid Brendes Course 
could ol be tedictel, accurate celestia 
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Cramped as a monastic cell, Brendan’: 
tiny cabin packed with rurclio dear sane off- 
WHE crew gives Mmunimal comfort, While 
Ceooge Vnlony tries to sleet, Arthur Magan 


“ude o book on whales. Taking part m a 
work wirke whale watch. the crew kept a log 
of all surhtiungs 
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simultaneously by flashes inside the pump’s 
plastic intake tube within the flooded hull. 
The hole, T thought, must be close to the end 
of the tube. | 

At dawn I leaned out over the gunwale 
above where I judged the end of the tube to 
be, and instantly found the trouble 4 dent at 
the waterline about the size of a grapefruit, 
with a tear at the center. Under tremendous 
pressure from a-spearhead of ice, our flexible 
leather hull had finally burst, but only by a 
length of four inches. Had Brendan been built 
of rigid metal, fiberglass, or wood, she might 
well have been crushed and destroyed. 

Painstakingly we cut a leather patch to 
size, and George Jeaned over the gunwale in 
his immersion suit to apply it (page 794). 
Working with pliers and an awl, he thrust a 
heavy needle threaded with flax through the 
patch and the hull to Tronedur, who lav inside 
and forced the needle back out to George. 

It was.a bone-chilling three-hour job, and 
at times (scorge's head vanished in the waves 
At last the final stitches went in, the patch 
was smeared with grease, and Arendan was 
as watertight as the dav she was Iauncherl 


A Welcome Meeting at Sea 


A-day or two later we began to see our first 
signs of lanct—floating logs, patches of weed, 
and a marked increase in birdlife. We had 
heen six weeks at sea, and the signs were wel- 
come. Then on June 23 our ractio crackled 
with cheerful news: The Canadian Coast 
Guard's Join Cabot would rendezvous with 
us that same day, rowhly 100 miles north- 
east of Newfoundlancd’s Hamilton Sound. 

The meeting was a great boost. 

“We were lucky to spot you this morning,” 
said (Capt. Leslie K. Eavyis, Jolin Cabot’s skip- 
per and an old suiling-ship man himself “The 
lookout called down and said there was some- 
thing on the port bow. ] said, ‘Can't be him, 
he's supposed to be 38 miles away! 

“But after the second or third look | real- 
ized it had to be you; I could see the cross on 
your sails, the red cross.” 

Johm Cabot left us with fresh food, extra 
batteries, and best of all, four pairs of her 
first officer's dry socks. 

Memories of those final three days remain 
a blur, smudged by our growing anticipation 
of a landfall) Appropriately, our old friends 
the whales showed up to help celebrate our 
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victory. A herd of humphacks surfaced a5 we 
entered Hamilton Sound, spouting, breaching, 
and slapping the water with their great flukes. 
as fin ovation for Brendan, 

Cin the evening of June 26, 197?—a year 
and six weeks after weighing anchor in Ire- 
land—we coasted in to Peckford Island in 
Hamilton Sound. Dropping anchor stern we 
paid out the line until Brendan rode quictly 
i few yards from the beach. I turned to 
George: “Can you take a line ashore?” 

As he made ready to jump, Brendan crept 
forward, not with style or speed, but in the 
same matter-of-fact manner in which she 
had ranged over three and a half thousand 
miles of ocean. 

George leaped. His feet splashed, then 
touched ground (pages 796-7) And I thought 
at last, “We've made it.” 


Legend Moves Closer to Truth 


The site of our final landfall has no partic- 
ular significance. What matters 15 that Bren- 
dan—a leather boat that some predicted 
would disintegrate in the frst ocean gale— 
had successfully crossed the Atlantic. She 
may have looked more like a floating bird's 
nest than an oceangoing vessel, but she hac 
brought us safely through fog, ice, gale, anc 
calm, across some of the world's most unfor- 
wiving waters. She had proved beyond doubt 
that the Irish monks could have sailed their 
leather beats to the New World before the 
Norsemen, and long before Columbus. 

But Brendan harl done more than that. She 
haul showed that the saga of her namesake 
was no mere splendicl medieval fantasy, but a 
highly plausible tale. Scholars of epic litera- 
ture will not be surprised. Their experience 
shows that some of the most durable legends, 
from the Jiiad to the romance of Alexander 
the Great, are founded upon real events and 
real people, 

In St. Brendan's case those people must 
have been very special men, even by the ex- 
acting standards of ther cay. The territories 
they sought were the special lands bevond the 
horizon, the unknown places, the wondrous 
realms to be revealed by God. In short, the 
Promised Lands. | 

Such was the motive that inspired] St. 
Brendan and those who came after him, in- 
cluding ourselves—man’s age-old instinct to 
explore, to test, to learn. 


National Geographic, December 1477 








Hulking ice slips by to port as Arendan thre 


Oyen peick Of Lora yhOve), as Sewer 


cme whe Hitter want jammed bn | eT 
Io seawater. Most dangerous were the jared 
ieelh mi smnlier Tice Lh ie c's ful fluck pad fil 
ar Scere) the 6 rl W fil uted itt 
lt was sew or sink when the puntiure was 
found, and the crew pumped 7,000 strokes an 
hilt thie the muht to clear the bilees. Al 


1 
4 = . ' = EF | - > . ay 
clear Lenore Wiolony I Lect i | j ease roe] 


léather patch Gieht) to seal the Jel titi 


ust in time. Ice-rold water may ha pai 
preserve the keather hull, which micht 
nities on a more soutner! <The 


To coateh a fulmar, Trondur Paturssan | 
chinks of tat gestern to distract binds 
With o sweep af the net, he capture 
left). That day the cosw hac! fresh roaste 


. 7 ue ro = : FI 4 rt 
IL A tiete similar to squan to relpewe thi 


Pie Movace of Brendan 


t 
i. | 
hen 
ere oY 
1 
1 











Heeled dia0wn inp Msi VW iri 


f ' t | ' i = lef eV 
I 1 [ 1 
j i if ut f 
| lt t ti 
| i 
i] | I ! 
j } ThIT i i i] ' 
| | Fa; ii 1 
| on | lal i] 


| I 
Imecl 
Lt 

4 

LE 

| 

T 
[tua 
eee’ | 


1 tt 
A I 
ie 
PnP 
i) ta 
Li 
wit 





Kshore In the New Worle, pect 


| ; P 
Le WOLGOLAELS Cis [hak Til re 








rel i J LE | J rai i ae Trea | mn hon =n | Cia iF iy ee peel ] ey 





ROM THE DARK HOLE of his aircraft 
window high above South Dakota, paper 
executive Robert Haines looked down 
perplexed on the nichttime prairte below. 

“Those rural roads should have been empty 
at that hour,” he recalls, “but Iwas picking up 
headlights—lots of them, on vehicles heading 
east and south. 

“T saw more and more lights as we flew on 
west. By the time we reached Aberdeen, 
south Dakota, there was a solid string of 
them, a5 far as the eye could see 

“When we landed, I discovered what they 
were. Cattle trucks—load after joad of range 
cattle, heading. for the slaughterhouses 
Drought bad parched the pasture, and the 
ranchers were selling out,” 

Sell out they did. Two-thirds of the cattle in 
parts of eastern South Dakota were trucked 
to market and sold at depressed prices as 
droweht more severe then in dust bow] days 
scorched the northern plains, Wheat farmers 
who normally harvested! 30 bushels an acre 
got two, or one, or none. Dairymen whose 
Brass and hay gave out fed their cattle thistles 
unc] cuttails and saw cows bear calves that 
were sick and bind from malnutrition 


Is Nature on o Rampage? 


In hindsight, cokumity was building even 
then, the summer before Jact. Now it has 
spread alarmingly. More than six millicn 
Californians grimly endure water rationing, 
nnd the state's farmers have suffered almost 
a billion-lotlar less in a vear. Much of the 
West has been hit nearly as badly, and last 
SUT ihier drought senred) a brow swath across 
the Southeast 

Along with the dry came the coll. No 
one east of the Rocky Mountains will forget 
the cruel winter of "77, when record-setting 
freezes anc disastrous fuel shortages brourht 
misery and hardship to millions. 

What's happening to the weather? This 
protracted losing streak—is i merely a 
Chance rall of nature's dice? Or does it fit into 
4 Tecornizable long-term pattern of adverse 
thimatc behavior? 

Such questions, I found, are incredibly com- 
plex: Wery a climatologist for hard answers 
ind vou are likely to get only hesitant boypoth- 
ses: But these scientists fave dissected) the 
anatomy of the meteorological monster that 
helped work last (Continued on page 804) 
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[eicles on Florida oranges, overwhelming 
snowlall: in the Northeast—thus the U.S 
claggered throuch the winter of 1976-77. 

BY Sumer a more serous crits had 
ruthered momentum: Parts of the mutieri 
were suffering (he worst drought on neoord. 
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NORMAL NOVEMBER: Wann surface water in the 
central Pacific and cool water off South America 
reflect usual canditions for the month 
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NOVEMBER ISTG> Variations of as little ae 2°C in 
ate-surface temperatures may hawe intens|fied unusual 
pressure systema and the winter that followed. 








NOVEMBER (976: Low pressure in North Pacific and 
high pressure off Merth Amerma’s weet coast strengthen 
a bulge in the normally clreular pattern of air moverant. 





Peru Carrent delivers 
cool water itn the 
equatorial Pacific: 


Ill winds blow 
ina bad winter 


HOPING AROUND w hue lew-pressyre 5¥s- 
Be in the North Pacific (right), and deflecting 
off a high-pressure ridge along North America’s 
wist cut, the eurth-circling jel stréam une its 
accompanying westerhes were idliverted to Alaska 
in a pattern unbroken for most.of the winter of 
1076-77. Turning back to the south, anc anceler- 
ated by a shift of the normal Conolian low: to the 
southoust over Newfoundland. the winds—now 
beanne «a freight of Arctic air—luoneled straight 
cut of the northwest inte the United States And 
the cisasler wae laren 

Rome scentists look to the oceans and their 
wast poo: of warm and cold water (upper left) 
lor keys to long-range prediction of such ‘raciical 
shifts in wind circulation. Though experts apree 
that aea-surface temperatures are influenced by 
the atmosphere, which in return is afferter| by the 
more beat-rrtentive water, they chiffier on the im- 
pottince of acest feedback to continental weather, 
Changes in the Peru Current, for example, are 
spen by some 2 <svmptoms, not causes, of deviant 
wealher patterns 





Intande hegh~presiure system displaced 
Massive low-pressure system beqa normal polar low-ortssure center 
forming over Aleutian lelands in fal SARTRE eee reer Canes fyhite arnen 
af 186, and by January had eapanded a wt 


to fill entire Nerth Pacific 
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Vast pool of cool water, perhaps — - \ 
Cauiid by heey cloud cover and | 
cald winds. began forming in Peru Current turns wart ad southeast 
sumimerof (O76, I may have trade winds weaken and northerly flow 
strengthened liw-preseure | | . of cold water slackens. Sore wciartists 
syiteen to the north, High-pressure ridge. boosted by believe thia mysterous aberration may 
unuunly warm water offshare, have -bean responsible for the buildup 
eupainds northward in January barrow, a? wann water of Nerth Amerneca 
detauring matiture-bearing winds north and thus forthe high-pressure odge 
to Alaska and worsening drought along the comet. 
condithons inthe weatern United States. 
RUSHNAA Ulanaenrd, anit netvdiom bt Seubert wey NICE 


a ; as ae 1) Pk 1 ad 
aetiet| ele Re Re. OL ii) il dese EIT Bd i | 





rreozen owt of mrork rrik Fp ie hy ci fine reine oyshi rproineera Hy Cpe iy ‘ae 





Bay fopor atep hasardows ice floes during February s first thau 





(Continued from page 79?) winter's havin 
[ts lar wae North America’s Pact (ost 
In norma! a high-pressure avslem 
‘HTT 
mer and autunn, bringing the clear skies and 
miinless days that have 
fons to the sun belt Lsunlly, in earivy winter 
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companving moist Paci winds SWEET) esl 
ward, tlroppinge life-aving mn and snow on 
the West. Interacting with oolel fronts trom 
the Arctic, these winds produce our hanilta 
Winter pattern of alternating cold snaps and 
warm spells 

Burt last winter was dilfercnt. Some experts 
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caused by shifting Paciiic currents, prevented 
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Buffalo digs out after a siege of snow 
unrivaled in its annals of bad weather 
Striking at noon on January 28, a blizzard 
kept thousands of workers marooned over- 
night and forced homebound muitorsts to 
abandon their cars and struggle throwsh 6) 
mpl gusts in search of shelter. Five dave of 
anew wand high wines left the city paralyzed, 
as the National Guard and volunteer groups 
made emergency cleliveries of food 


stopped a cur, and five men froze to death. 

A stillness settled on Chesapeake Bay. Ice 
eieht inches thick closed Baltimore Harbor. 
Seizing deck pilings, the bee lifted them with 
each incoming tide until piers collapsed like 
jackstraws. Tentacles of ice pulled caulking 
from wooden boats, and vessel after vessel 
quietly sank (preceding page}, Unable to satl 
to oyster beds, resolute watermen strode out 
onto the ice, cut holes with chain saws, and 
tonged a fair day's haul. 

And in Buffalo, New York 

“The blizard hit while [ was returning 
from a trip out of the city,” explained cabby 
Victor Barr, 65 and spry, “Stopped my tax 
deur. | started walking with the wind chill at 
sixty below. The wind knocked me down, 
then blew me down again. It-stung my face 
wotil it bled. I made it toa jam-packed pizze- 
rin and stood up all night next to an oven 
Next day | reached « firehouse, where | could 
sleep an the floor. The third day [ got home. 
Thirteen feet of snow so far this winter, ard 
none of it's melted, It’s unreal!” 


A City Buried and Cut Off 


Tt wt unreal So deep was the snow, so 
quict the metropolis trapped beneath it, that 
vou almost forgot that the January bhzzard 
had virtually isolated some two million peo- 
ple from the rest of the world 

Milk disappeared from store shelves, while 
in surrounding Ere County snowbound 
dairymen had to dump their milk inthe drifts. 
Snowmetile tracks soared richt over tractor 
trailers buried on expressways, and looters 
preved on stranded autos 

To the: old and infirm, marooned in thetr 
homes, the drifts were prison walls. Some 
needed medicines; all needed food. Their life- 
line was the telephone 

Fhones jangled at Buffalo's crowded sand 
busy Salvation Anny headquarters at Main 
und Bligh “We've delivered food and novecli- 
cihe to 23,525 homes already,” tabulated Maj 
Donald W. Nathan, weary of bone but still 
martial in manner. “We send out four-wheel- 
drive vehicles as far as they can go, then 
transfer to snowmobiles.” 

Weren't they straming their budget? 

“So far we've spent 376,000 of our $5,000) 
emergency fund,” the major saicL “We act on 
faith; the money will come in,” 

I teamed up with volunteer Jack Mirtliore, 
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a printer whose shop was closer down by the 
snow, and we set forth to make a delivery. We 
passed a detachment of National Guardsmen 
struggling to clear the clogged streets. With 
snow everywhere, there was no place to push 
it, dogvedly they loaded it on trucks to be 
dumped onto Lake Eriv ice 

Scaling o titanic drift on Prospect Street, 
Jack and knocked at the address on our ero- 
cery bag. The door opened. An elderly couple, 
shivering bleakly in winter coats, stood amid 
bars of uncollected! garbage. Wordlessly they 
clutched the food and melted inte the dark, 
frigid home: 

Perched at the eastern end of Lake Erie, 
Buffalo was reeling under the phenomenon 
known as the “lake effect.” Moisture evapo- 
rating from the Great Lakes mses, condenses 
in cold upper air, and descents downwind in 
a belt of deep snow. Normally, Lake Ernie's 
snow belt lies safely south of the city. But this 
year the blizzards bore in straight off the lake, 
burving Buffaln. 

At the eastern end of Lake Ontario, Water- 
town, New York, also felt the lash of the snow 
belt. Six feet had fallen in five days, and drifts 
arched 25 feet high. Four barns had collapsed 
on cattle; another burned, with firemen pow- 
erless to reach it Officials cautioned pedes- 
trinns not to walk wp drifts and blunder min 
overhead cloctric wires 

In the wake of plows T headed south to the 
worst-hit area All was activity at the fire- 
house in snow-smothered Adams. Firemen 
and U.>. Army troops were readying food 
and fuel deliveries for families-stranded on 
Tug Hill, hardscrabble country enst of town 
For nine cavs Tor Hill's remote farms and 
tiny hamlets had been cut off fromm the world 
by snow 24 feet deep 


Deer Die Amid the Drifts 


We clambered abourd a huge Marine 
Corps helicopter with double reters and 
angled up over the bleak plateau. The only 
life we could see below was an occasional 
herd of starving deer. “The weak ones will be 
pulled down by packs of wild dogs and coy- 
dogs—half covote, half dog.” yelled Adame 
fireman Stanton “Duffy" Hamilton over the 
chopper’s toar, 

At house after isolated house we settler 
down Inca blizzard of retor-blown snow 
Duffy and a contingent of troops sallied forth 


The Year the Weather Went Wild 


on snowshoes to deliver fool and kerosine 
bo grateful wor punts 

We landed beside the littl: unpainted home 
of Margaret Forsmark, a lively but very lone- 
ly widow of SO, “Done my shopping, boys?” 
she asked. Lenoring the wroceries, she chatted 
happily with Duffy Humilton, As he at Inst 
returned to the copter, she tuomed to me and 
talked on, her hands unconsciously kneading 
my atm When I too had te pull away, she 
looked euiltily at her hands. “Excuse me for 
touching vou, a stranger,” she blurted. She 
watched from her open doorway as the heli- 
copter lifted away. 


Pennsylvania Runs Short of Fuel 


An hour's plane hop southwest, in. the 
Pennsylvania mountains, Fayette County 
wie also besieged. Time after time during Jan- 
uary atid) February, when lemperatures 
screamo! tu 20 and 30 below, Fayette found 
itself draining its lust drops of kerosine and 
fuel oil, and many homes grew cold. 

“Tttakes 300,000 gallons a day to keep this 
county something like warm,” explained 
County Commissioner Fred Leber, bustling 
about his emergency heackquarters in a little 
brick schoolhouse paneled with knotty pine. 

“Why are we short of fuel? Partly allo- 
cations and so on, but there are other factors 

“For exumple, the Monongahela River is 
frozen over solid, und barges that normully 
carry coal to the steel mills and electric gen- 
erating plants are straincert in the ice. So the 
coal companies have to haul the coal in 
tucks. | calculate that one coal compan 
with 70 trucks t= burning enough fuel to heat 
1,320) homes.” 

The biggest problem, Mr. Lebder said, was 
supplving the people in the mountains with 
emergency fucl The Pennsviyania Depart- 
ment of Transportation was helping 

L crept along Rowte 40 up Chestnut Ridge 
and stopped at the PennDOT depot known 
as the Dinner Beli shanty. Here foreman 
Harry Bure, a robust man in his 50's, dis- 
pensed fuel from 55-gallon drums and fought 
to keep his district's roads passable in the 
ever blowing snow. “Fast as we-clear, it drifts 
again,” said Plarry resignediy, “but what else 
can we do?” 

Inside the tiny Dinner Bell shanty, half a 
dozen rudedy-faced equipment operators took 
brief respite. In a cloud of Ggarette smoke 


SOF 








Numbing cold grips 
the East... 


Viewed as a whole, temperature 
deviations from normal fer the thres 
months beginning December | and anding 
February 28 showed the winter of 1976-7? 
to be on a par with (6T7-i8. As in that 
bitter winter, thy West escaped tha brunt, 
while temperatures in the East plunged 

to higboric lows. The Ohio River Basin 
euffinced tts coldest weather on record. 
January was the worst month, with 
individual readings of 15° to 20°F below 
northal wat umcernmoan in the East. 


and scant winter snow 
and rain... 


Por much of the West, last winter 
sharply worsened drought conditions 
already well inte thelr secoted or third 
yaar. in the East, precipitation lows— 
here computed for December through 
February— went largely unnoticed as 
frigid air, accurnulations of unmelted 
anow, and fuel thortages captured 
haadtines. By winter's ond 22 state: — 
UG weet of the Mississippi) — were 
suffering droinght pres henna. 


deepen drought across 
the land 


By mid-July nearly two-thirds of the 
nation's 3,100 counties —or portions of 
35 states — had been placed on thn 
federal emergency drought fist. Though 
well-timed rains were promising healthy 
grain harvests throughout much of 

the Nidwest, reservoirs, rivers, and 
cubsuriace waters were drying wp-at 
alarming rates. In many arees, the P77 
drought in judged by experts as more 
severe than that of the (8c0's 


they talkect about the weather.... “The Old 
Farmer's. Almanac—it predicted this rotten 
winter. ... And how about that January night 
when the mercury plunged to minus 36, turn- 
ing the diese! fuel to jelly? Even the snow- 
plows were stopped in the drifts. That wus 
the night Harry Burd's cars froze.” Three 
weeks later T coule still see the scabs of 
tresthite. 


Factories Close, Qut of Gas 


I pushed into the Midwest, across the 
tundra of the Ohio Valley to Dayton. There 
the thermometer told the tragic story of this 
winter-wracked metropolis and much of the 
easter United States. The average daily tem- 
perature in Dayton ran 1? degrees colder than 
normal Furnaces burned full time to keep the 
chill wwav. 

it was the same across the frozen Evst, 
placing an unprecedented strain on a limited 
supply of natural gas. Countless businesses 
Closed down. An epidemic of unemployment 
spread, hitting hard at Dayton. 

In the sub-zero dawn I hailed a taxi and 
toured néarly deserted streets that should 
have been clogged with commuters. But I 
found business booming at the unemployment 
office. Its cavernous second-floor hall was 
filled with people signing up for compensa- 
ton. A steelworker told meé his plant har 
closed eight weeks earlier. In the downstairs 
lobby, a polite young zealot handed mea limp 
tabloid denquncing capitalism and extolling 
socialism, Ae castigated the Dayton Power 
and Light Company for running out of mat- 
ural ures. 

Almeast everyone seemed to think DP&L 
was to blame, Not so, responded the belea- 
guecred company. It had taken geod care of its 
customers before this freakish winter struck. 
Further, DP&L had no storagze capacity; it 
drew directly from o transmission compen 
that bowelt from gas fields in Texas; Lowisi- 
ina, and the Gulf of Mexico. There lay the 
trouble. The wells were slowly: running out, 
and low rates imposed by the government clis- 
couriged exploration for new gas. And so it 
went, across much of the shivering country, 

In the middle of February the dreaclful 
cold spell suddenly snapped, and spring came 
early and gloriously to the Fast. Looking back 
on the ordeal, was it really the “worst winter” 
it seempect to be? 


If you live in the Ohio River Valley, the 
answer is an unequivocal “ves.” Cineimmnati 
set an all-time record with a brittle minus 
25°F. Dayton’s 21” below came next, rivaled! 
bw minus 19° in Columbus, Pittsburgh re- 
corded a new low of minus 17°; Evansville, 
Indiana, minus 21°. 

From Philadelphia to Peoria, January was 
the coldest month ever. (In much of Alaska it 
was the warmest.) Across the South, cities 
recorded temperatures that bordered on the 
shsurd: minus 1° in Huntsville, Alabama: 
I’ in Pensacola, Florida; 6° in Jackson, 
Mississippi. 

Snow, toa, set records, On January 31 it 
restedd or puirt of every state of the contigu- 
ous 48 for the first time on record (following 
pages) Never hod snow fallenas far south as 
Miami; never in ten vears of satellite ohser- 
vation had it covered so much of the North- 
erm Hemisphere. By winter's enc, 200 inches 
—nearly 17 feet—had fallen on Buffala. 

The damage in dollars and cents 15 difficult 
to measure. Florida officials feared ia potential 
loss of 900 million dollars in citrus, vegetables, 
and tourism. Joblessness may have siphoned 
af another 225 million in Ohio, with New 
York, Tennessee, and Pennsvivania not far 
behind. Commerce Department analysts esti- 
mate the winter cost the nation a hefty three 
billion dollars-in econemic growth, and de- 
voured five billion mere in intreased feel. 


Ritch Topsoil Blows Away 


While Easterners shoveled heavy drifts. 
the National Weather Service announced a 
seemingly incongruous fact: Much of the 
nation was caught up in severe crowcht. 
Worst off by far were the northern plains and 
the West, 

Already two years of drv weather had 
Plagued the eastern Dakotas and western 
Minnesota and Towa, California hal enchured 
a vear of drought. Suddenly most of the West 
was stricken. 

A major culprit was that high-pressure 
ndge hovering over the Pacitic coast—the 
sume system that was bringing disaster to the 
Rast, With moist Paciite storms clivertedd 
northward, fitth snow was falling on the 
Sierra, Cascades, and Kockies, or on the 
plains bevond. This meant woefully little 
spring melt to recharge the rivers and reser- 
voirs of the West (pages 16-17). 
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l ventured westward, to the Great Plains 

‘Eastern South Dakota is clrier than it was 
in cust bowl daw,” IT learned from U.S 
Representative Larry Pressler as we drove 
toward his family farm near Humbolcit 
“Lopseil was two feet deep when this was vir- 
ain prairie. Now it's been blown down to five 
Inches in some areas. Trees planted as wind 
breaks in the thirties are dving off, and few 
are being replanted,” 

Litth snow hail fallen across most of the 
pimins bv late February. when the first and 
Worst storm struck. Howling winds scoured 
clouds of dust from. winter wheat fields in 
Texas, Oklahoma, and e«nstern Colorada 
lircralt were grounded: three-foot dune< 
halter trains on their tracks, Rlowine cust 
generated static electricity that dehydrated 
Tricle whet spetlingegs, Texnns swore the 
dust was 40 thick thal prurie dogs were dig- 
mine holes ten feet off the cround, Two dave 
Inter the dust reached Seauth Carolina 


sScunt Snow Menouces More Thon Skiers 


When [ got to the Denver airport, some- 
thing was wrong. Where were the borcte= 
of skiers?! Lack of snow hid closed many ai 
Colorado's ski resorts, causing a 78-million- 
dollar joss and ruinine countless vacations 

But even wore: “When snowfall fails in 
the L olorado Rink ies, much ol the West = i 
trouble,” wiernnert Leeorce tomb. thi cotati 
chrought coordinator “Colorado sits at the top 
of the pile—we expat waiter m every dire 
bon: south wie the Rio Grande. east throuch 
the Arkansas and South Platte. north alone 
the North Platte. and west via the Colorarde 
BRuver, Almost all the Colorado's water comes 
from our snowmelt; this veur we're export 
ine about 25 nercent of normal. 
nthe Pacthe Northwest the michty Cm 
lumbia River flowed at its lowest ev 
boding il for yw vast region. Thirty-three clams 


sharstep this exuberant river wo its main 





Fan af loose tee clawing the entrance tn 
the (hice Rover made foun foe. for 
oats, Which monethehess oarerercd ti pebicw ts 
through. during most of the winter. Acris 
Lake Michigun—owhose fare ice cover at 
Winters Wirst reached 95 percent—a Feb 
ruary Landsat view (right) shows the ect 


cm shore cocked with fractiine! foes 


‘it bi ii? Ati oe cafie iH ent HM irl 





tributaries, generating more hydroclectric 
power than wnv other system in the nation. 
Reservoirs behind those dams irrigate seveti 
million acres, and countless feecler streams 
nurture valuable fisheries. 

Those vital hydroelectric plants—would 
there be power to the people? “To the people, 
ves,” responded Dick Nyland of the federal 
Bonneville Power Administration in Portland. 
“But not enough for industry. The aluminum 
companies, our biggest customers, already 
have closed down potimes. We could generate 
more power, but that woulrin't leave enough 
water for agriculture and the fisheries.” 

The fish situation was desperate. Many Pa- 
cific coast rivers were so low that salmon and 
steclheads starting upstream were wedging in 
solicl masses at the river mouths. Later, ofh- 
cials on the Columbia would face another 
problem: how to float this year's fingerlings 
down to sea without taking vital water trom 
the utilities and farmers. 


The Golden State Dries Up 


I went south, to California 

“Dreadful” California, it struck a scornful 
eastern visitor during the gold rush. “Poorest 
state in the Union. She has little to recom- 
mend her except ber fascinating metal” 

“Today.” rebutted agricultural economist 
James Youre of the University of California 
at Davis, “the state provides a quarter of all 
the food we eal in the nation. 

“The kev to this enormous productivity lies 
in control of water. Three out of four acres:of 
California cropland are wrignted—a fifth of 
the irmgated land in the United States— 
through the greatest system of reservoirs ancl 
aqueducts ever built, Tens of thousands of 
wells, some more than a thousand feet deep, 
pump additional billions of gallons a day. In 
all, Californians use up 28 billion gallons of 
water a day, one-quarter of the entire amount 
used in the U.S.” 

“California's water system,” explained 
Robert Burnash of the Sacramento. office of 
the National Weather Service, “was based on 
the years 1924-34, beleved to have been ane 
of the driest periods in state history. But now 
tree-ring studies indicate that even drier 
periods have occurred in the past. Civiliza- 
tion in California is under severe stress, and 
it could grow worse.” 

The stress began two vears ago when the 
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winter of 1975-76 brought the third cdmest wet 
season yet on record in much of the state. 

Then came last winter, shattering all rec- 
ards in the northern part of the state, One al- 
ter another the turquoise reservoirs strung 
along the state's rivers shrank within cracked 
mud flats. As the crisis grew, water rationmne 
wid scarcity became a way of life. 

For six million Californians on rationed 
water, the nightmare seems to have no end. 
“Tt’s always on Vour mind,” said Mary King, 
whose farnily lives in parched Marin County. 
“My blood pressure rises every time | hear a 
fluUch. We get 47 gallons apiece each day, That 
may sound like a lot, but a single leisurely 
shower could finish it 

“The worst thing,” she sighed, “is knowing 
that even with normal rains this winter, we 
may still have to ration next year.” 

Water-saving devices lurked evervwhere. 
A plastic valve in the shower heard reduced 
its Bow: cravel-filled containers in the toilet 
tank kept each flush to a minimum. Scoops 
lay beside shower and sink to salvage “gray 
water" for flushing an¢l for parched shrub- 
bery (pate 829). Buckets uncer downspouls 
caught runofl from the mot, Like most rao- 
tioned Californians, the Kings used less than 
their allotment. 

“Our lifeline,” asserted) Marin water man- 
aver J. Dietrich Stroch, “is the emergency 
24-inch pipe the state laid along a trafie hune 
on the Richmond-San Rafael Bridge. It brings 
in nine million gallons a day from the detta 

—four-fitths of our total consumption. 

“We'll survive,” said the youngish engineer, 

pacing aff nervous energy as he spoke “But 


we Californiuns are going to have to moke 


permanent adjustments For example, we 
can't preserve eastern ideas of lawns und 
éhrubs here in the semiarid West. Our reser- 
voirs are telling us that” 


New View of a Mountain Lake 


At California's largest reservoir, Shasta 
Lake, poised where the Sacramento River 
pours. out ef northern mountains into the 
Central Valley, I ambled down a wooded 
slope to the normal waterline. I plunged in, 
fully clothed, notebook in hand. Breathing 
easily, | worked my way down along the steep 
walls—10 feet, 20 feet, 30, At 60 feet moved 
out onto the sloping bottom—a vast tableau 
af beer cans dropped from fishing boats 
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Winter s cit to the drv West 
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mlequate flow of fresh water mo thi 
hav. Bit with river flows reduced, 
Wit ThimMaAagine (Top eee facie 
ut-lree ciety were buying bottled water. Th: 
della was also stirring oubhave amone water 
tarver! farmers clarwhent. Por each square 
ita, 
they complained, the burcaucricv was squan 


Lol oT Fag lames lnnedl in the western 
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dering 270 cnllans of precious water a Vea 
Battle to Use Water Wisels 


In Sacramento, the state Flood Contral 
Center was a madhouse. flood cantrol? 
‘Weve converted to a Drought Informa 
bon Center chef, Don New 
deck he pointed to four aides 


Irving to cover SIX Lele phonmes—“are answet 


explained) ths 


“These piv 


Ing questions from the publi 


Last 
asterners who wanted to help bv shippmeg 
We declined: trans 
Oration would have cost about a thousand 
Wile? hi r¢ 
can't understand why we don't cesulinate a 
they don't 


energy anid mone, 


winter of lot of culls came from 


us then 


eT HOV 


times the price of some Callers 
little of that huge oceun next door 
relive Lie creek in 
“Wiost, of course, Want to know how thes 
or whl bowl tamns sod 


Camp aires are still operatme. These poople 


Can conserve walter 


we Can help.” 
W hat. 
Lheard a bref rundown from James McDan- 
if the (california 
Uepartment of Water Resources 


“The obvious things are drilling 


l oskercl, can ( nhlornitens really doe 


ih a Venn Water ene imeer 
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eee Surin Lrilierecl Celia,” bw fuelith 
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Wells, which is going full tit, and. conser 
vation, both at home and in aericulture 
drip irrigation, ingating at night to reduce 
evaporation, anv! shifting away fram water 
Intensive crops. We con aleo shunt water from 
one ared to another, 2 we're doing from the 
delta to Marin Counts 

What if-a third ¢ 

“Well be in bad shape, but we soll have 
same oplions. We can pump water from two 
lakes, Rerrvessa and Clear Lake There would 








ry winter strikes: 





“und. MHwire 


be more exchanges ancl sharing 











lime rns oul [er mies 


mmn-marle (ari lhe Hue tower af Perrier 


Keseryiir—ookland's main water s0urce— 


eae eet. | < | 
fini: high areal dry m June Pirie! 
Wirter line visible onder the catwalk (ohave! 
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reinining wilt Hehind the pation’ 
highest clam, the level of Lake Oroville bar 
Uronoed [62 feet be March 1977 Ueveri rage 
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hiwling of water, especially to mountain com 
munities, As a last resort we could get every 
well in the Sacramento Valley to PUI imte 
rivers for distribution in the drier San Joa- 
juin Vallev. But for bav area: communities 
those already rationecl, another drv. vem 
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Could Alaska Help Water the West? 


The western clrought kinelles wnterest im a 
Water project first proposed p decade ago 
For sheer magnitude it has few rivals 

Known as the North American Water and 
Power Alliance, it would tap the rushing 
Yukon River and other Alaskan and Cana- 
tian waterways. A colossal network of dams, 
Ciinals, and tunnels would channel the wate 
to southern Canute, 33 stutes, and Mexico 
ships could ply NAWAPA’s Brobdingnagian 
Wwalerwiws Che onium estimated cost: 100 
billion dollars 

This gigantic scheme clramatizes the con- 
flict that arises when dependence on water 
exceeds natural supplies; such projects, some 
eel, merely push growth further beyond safe 
limits, preparing the wavy for a greater crash 

| heard @& response from Robert Burnash of 


the National Weather Service: “California 





possesses the capacity to provide a bountiful 
supply of water for a larger population—i 
We Tina properly what we hove and col 
lect all that 1 available. Bear in mind that 
northern Cahfornia receives 24 to 45 inches 
of precipitation a vear, vet we catch only.a 
thirtieth of this. Lf we choose, there is no rea- 
eon Why the state cannot continue to erow as 
it has tn the pect 

“Terinle as it is.” he added. “a drouehi 
ike this has its benefits, It makes us pause, 


lake stock of our problems. ane react. [f this 





crisis had wiited for 25 more wears Of growth, 


i | 
we ment have been more vulnerable and the 
results cataclysm 


What are the possibilities of precticting 
droughts and cold spells,-so we can plan m 
jul it arie cuishpon the ahi Le 

sD complex is the world weather machine 
hal some climatologists question whether 
we ever will be able to make reliable lone: 
range forecasts. Even the moet oyitimisti 
believe the eoal lies a decace Re Vet there 
are those who preclicted last winter's harsh 
ness, at least in broad outline. 

In late Novernber Donald L. Gilman, chiet 
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Bitter harvests threatened farmers in the 
Labtornin Laelia east of han Francisco, With 
nver flow anc painfull rechucecl, soa! calinity 

7 renal delta probleti—erew worse 
1 color intimated picture of a tomato freld 
(acing page) tells the storv. Healthy topsnil 
cps §«6reen, dirk biolches fever! salt 
bunkiup, and vein pints, such a5 this salt- 
stunted seedling inbove), show wp as faint 
mon lines: Meduced tow olen bole il for 
young king salmon (helow, right) hatched 
far wpstreanm. These that survived to migra 
met anchovies fram the Pacific. in hanel al 


etl, farther unind than nornol 





When the rains came, thes 


ubove 





of the Weather Service's Long Range Predic- 
tion (sroup, made such a forecast, based in 
part on the severe cold of that autumn and 
the likelihood it would persist. A similar 
prediction came from oceanographer and 
meteorologist Joseph Chase of Woods Hole, 
Massachusetts: He based his forecast on atmo- 
spheric pressures and a calculation that our 
winter ait would flow in from Siberia. 
Simultanecusly, climatologists Jerome 
Namias and his British colleague Robert R 
Dickson pored over datu that Dr. Namias 
hed amassed at the Scripps Institution of 
Oceanography in La Jolla, California Inde- 
pendently they arrived at similar forecasts. 


Pacific May Shape U. §. Weather 


Dr. Namias, a pioneer of long-range fore- 
casting, believes that North America’s weath- 
er is shaped largely by surface temperutunes 
of the North Pacific. These temperatures, he 
contends, strongly influence the air masses 
above them, and this air eventually flows 
eastward to beeome our wether. 

Analyzing some 20,000 temperuture read- 
ings transmitted by ocean vessels each month, 
Dr. Namias observed the buildup of an im- 
mense. pool of cool water in the western 
Pacific. By autumn this surface water was the 
coldest ever recorded. The ship reports also 
revealed regions of abnormally warm water 
aff California and.Central America 

"Those adjacent areas of cool and warm 
sutiace water,” the climatologist told me, 
“formet] a pattern that seemed likely to an- 
chor ‘a high-pressure system over the coast 
The sharp temperature gradient between the 
two Pacific pools would tend to accelerate the 
upper-air winds flowing north toward Alas- 
ka, and these in turn would loop south again, 
bringing Arctic air down to the East. This, in 
oversimplified terms, set the stage for last 
winter's weather.” 

Dr Namins's forecasts still are experi- 
mental, as i6 far-reaching. research at. the 
Weather Service’s parent agency, the Na- 
tional Ocennic and Atmospheric Acminis- 
tration, which focuses on numerically sim- 
ulating the weather in hie computers." 

Clues may extst in the striking similarity of 
last winter and the vicious one of 1917-18: 
“Before both winters,” notes NOAA meteaor- 
ologist A. James Wagener, “the distribution 
of Pacific surface temperatures was much the 


The Yeor the Weather Went Wild 


came. Also, both autumns were abnormally 
cool east of the Rockies. Even Arctic air pat- 
terns seemed to be similar. The weather never 
repeats rtsclf exactly, but the parallels suggest 
something to look for.” 

Another important clue may le in the 
amount of earh-winter snow. cover, Studying 
Ll years of-satellite records, NOAA's Donald 
R. Wiesnet discovered that heavy snows in 
December presage more of the sare for the 
entire winter, 

Predictable or not, extremes of temperature 
and precipitation will be with us for a while, 
conterH! many meteorologists. They bolwve 
that the recent decades of benign weather—a 
period most of us regard as “normal” —were 
an era of exceptional mildness. 

“The unusual thing,” says Dro J. Murray 
Mitchell, Jr. a NOAA senior climntologist, 
“ts not the variability we have now, but the 
lack of it between 1950 ancl 1970," 


Tree Rings ‘Tell of Past Droughts 


What i¢ the cause of this increasing vari- 
obilitv? Here I found far less agreement. But 


@ large body of experts believe it relates toa 


gradual cooling of the Northern Hemisphere, 
particularly in the Arctic, since 1040. 

“With cooling,” asserts Dr. George Kukla 
of the Lamont-Doherty Geological Observa- 
tory In New York, “the fluctuations of the 
seasons extend farther south, introcucing a 
new uncertainty into the weather. You alsa 
Aa! ot renter north-eouth swing of the jt 
stream, increasing the likelihood of persistent, 
looping: weather systems such as last winter's.” 

From tree rings comes new evidence to 
support another intriguing theorv: that 
western droughts tt in with the sunspot cycle. 

scwntists have long pointed out the syn- 
chronization between drought on the Great 
Plains and the 22-year “chouble cvele” when 
sunspots reach their minimum, Now Murray 
Mitchell of NOAA and Dr Charles W. Stock- 
ton of the University of Arizona claim that 
tree rings confirm a 22-year drought cycle 
west of the Mississippt. Another exhaustive 
analysis of tree rings, by the University of Ari- 
zona's Dr. Harold -C. Fritts, disclosex that 
weather patterns like the one that plagued 
the U.S. last winter occurred frequently. in 


“see “We're Doing Something About the Weather,” by 
Walter On Roberts, NATIONAL Geonmarnic, April 
1972, ancl “What's Huggypervirne te Our Climate?” by 
Samuel VW. Matthirws, November 197h 
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An unholy-alliance of wind and loose 
earth, dided by three vers of deepening 
drought, time anc again last winter 
walloped @actern Colorade, Ome cust 
storm, seen here on March [0 near the 
Kanes border above), tumed overnight 
into @ killer blige! that claimed more 
than 40,000 cattle. The snow it delivered 
—piled up by S&mph winds against 
hutttines, fences, antl dust dnfiie—wus af 
little use to most of the parched! land. 
At the southern end of the Hivh Plains 
drowht belt, many areas of northwestern 
Texas aleo took their licks. “I've been 
hailed) out one year and sandblown the 
next.” says cotton farmer Don Willams 
efti, displaying the mixture of wind- 
blown soi! and sane that bid waste his 
felts before he could plant his spring 
seed. Unoble to withstand the second 
year's losses, he was forced to auction 
off his [S0-acre farm. Farther perth, in 
the ponhandle, many wheat fanmers 
edged close to banknipicy as spring 
storms left four-foot dust drifts (right) 


National Geographic, December 1977 
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Phe Year the Weather Went Wild 





the 1600's, when the world was locked in 
what climatologists call the Littl Ice Age. 

As the searing summer of '77 ground on 
across the lund, | touched base with some of 
the people and places | had visited earlier 

Relief had come to South Dakota, but the 
three-veur siege had taken its toll. “The 
dreadful thing about drought,” said Don Lias, 
a thoughtful Humboldt dairnyman, “1 the way 
society itself withers. Farmers go out of busi- 
ness, ancl their farms are bought by corpora- 
tions for tax shelters. Young people go away, 
and they never come back. The churches are 
full of old people who slowly che off. The 
region itself dies.” 


The West Waits for Respite 


Other parts of the Great Plains had been 
blessed with timely rains and bountiful grain 
harvests. But on the west side of the Rockies 
spirits were as low as the reservoirs, The Col- 
orado River flower! at an anemic one-third of 
normal—starved by the failure of the snow- 
mack, White-water raft trips down the Crane 
Canyon were running aground on sandbars, 
and the river's great reservoirs, Lakes Powell 
and Mead, were shrinking, They could sur- 
vive another year, but after that their dyna- 
mos would falter 

In the Northwest, low water in the Colum- 
hia still idled turbines and thousands of 
aluminum workers. It also threatened the 
downstream migration of young salmon and 
steelhears, Officials hard responded with 
Operation Fish Flow: Releasing bursts of wa- 
ter from dam to dam, thev flushed millions of 
fingerlings salcly to sea. 

In Califorma’s San Joaquin Vallev, John 
Valoresi was looking forward to a fair grape 
harvest, thanks to his wells. But just a day 
earlier his older one, 135 feet deep, had gone 
dry becuse of the falling water table 

“Every couple of davs another one dnes up 
around here,” he lamented. 

Like John Valorosi, most of Callfornia’s 
irriwution farmers were getting by; indeed, 
come would harvest record crops. But for the 
drvland farmer—the livestock rancher, the 
unimmgated crop farmer—the drought all too 
often meant ruin, Of the nearly billion-dollar 
avnicultural loss, perhaps three-quarters has 
been borne by the dryland tanmer 

Nationwide, the summer brought other 


woes. Extraordinarily long heat waves 


Bh 





Forlomly waiting for a change of weather, 
Lawrence Pierson of Bortington, Colorado, 


National Geographic, December (97? 








gripped many areas in the Rast. Cloudbursts 
Hee lier Johnstown Pennsyvivainin, Abn siLs 
City (page 822), and the Mojave Desert 

In (Califormu, the rans fell mn the wrong 
Cee at the Woe CT The state still wor 
red mast ateat cirouetil 

Ti We clin t iit re [PiLation His winter, 
savas Jewell Mever, a soil and water specialist 
for the University of California at Davis, “tin 
entire northern hall of the state will be like 
Marin County. Remaining reservoir water 
will hove to @o to resorlentiol ancl widlwetrial 
use, and farms will hove te get by on wells 
his means electricity to pump them, which 
WE Ment not be able to generate and which 


could be protubitively expensive 
Is Another Bacl Veor Abend? 


What about the Fast and the winter abead 

would another deep freeze be 1: devastil 
ing? A Pederal Power Commission surve 
firwls slightly less natural eas in the nation's 
interstate pipelines this wear than last, but 
dors not take inte account measures taken by 
distributors anc users. In (thio, for example, 
the state's Enerey Resource and Development 
Agency has spurred utility companies, manu- 
facturers, and even schools to drill for new 
tas reserves. Businesses and mdustrial plants 
in many states have equipped themselves to 
chift to an alternative fuel such as oil [he 
new U.S. Department of Energy prepared a 
crisis plan for another bac winter 

And what weather will this winter bring? 
AS this issue's deadline approached, the pat 
tern of Paciiie sea temperatures shower some 
simuimrities to last year s—outl also similicant 
differences. The National Wenther Service 
tentatively predicted a colder-than-normal 
Winibe4r aherc for the Srthwast. bai eh tect 
from any more detailed prognostications. 

This. the gap that science seeks to close, 
2 that we can prepare tor the time when the 


weather again goes wild U 


Ever deeper goes California in its reach 
fei cathe rrround water to tide Ht over the 
Tow ly Te cert Joaguan Ve le an cul 
burtsl John Valoenes ie carvine 512-000 for a 
neta 400-foot well (leit, with no euaranter 
how long it will nrodice Marin Count 
esictents look fo their LuMndiries and shave 
for “gray water” (night}—better than noth 


ta tor leans oie) warcens 


= >. 
ical gill 








' fe 
” —,“ ae! | 
| = oat 
a> z a al 
j * ae 
* 
i 
I 
' 
, - ie 
F 
— = 2 
+ = Sed 
7 ae, 
—— - _ ae 7 _ - 


= f= 
- ? 


"grained with Gie:yathoer cies of last 

z night's storm. And we are at sea. 
It is not a sea of fathomless depths, or of 
nage esoriga in ag For me most J gah ber tt 





the Inland Sea unites with the Pacific, lies | 
Shikoku (map, pages 836-7). paced, tenet ) understa 

And on those sheltering islands around the the gnvvlon-wick hut aaeghe phe sid «ick 
japon the Japan of month-long walking aay eo ie gala: ua 


en eave 7 12s miles | per hour on the world’s 





Rising tide cok imdlustrs lays thu linlennal ey Trom i hese eli wards ame wipe He MLE 


plants fanking Shimonoseki Strait al the western entrance all the way to the denseh 


necked mealopolis of Osaloa at its eastern end: Unprecedented growth since Workd WW at 


ll hat mesbed the region's industrial centers into a powerhouse that accounts lor mor 
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Fishing villages fill the pockets where island 
hills slope to the shores, and there are stir- 
rings of life there on this carly morning, the 
first one of May following a pink and per- 
fumed April of cherry blossoms. 


“OR NEARLY FOUR HOURS we have 
| . waited for the trawler’s net to fill. We 
are fishing for squid. Yoshiaki Tsurumi, 
the owner and skipper of the boat, is 66 years 
old, but his strength and stamina are those of 
a man half that age. He has spent a lifetime 
on this sea, and from it has drawn his liveli- 
hood, in nets like that he has now command- 
ecl to be raised. 

The hum of the giant winch is like an over- 
ture to the parting of the watery curtain. The 
four members of the crew.mostly family, have 
taken up positions to receive the catch. 
Among them is Tsurumi's wife, Kinue, the 
paradigmatic optimist who is forever smiling 
(even now the dazzle of the silver in her teeth 
is cleaving the sharlows cast by the hood of 
her black slicker) 

It is a bountiful catch. Pale as paste, and 
stringy with arms, the squid fill the six holds 
of the boat—but not before staining the deck 
with their inky discharge. One crew member, 
on hose-and-swab detail, is speaking to him- 
self in Japanese, ancl what he is saying trans- 
lates, more or less, as, “Cursed bea fish with 
such messy juices.” 

By noon most of the squid have been sold 
directly to brokers, whose boats have pulled 
aloneside, They in turn willsell them,al a prof- 
it.in the dockside markets. Tsurumi explained: 
“T don’t have time to take the fish to shore 
and get the higher price because the season 
for squid is too short. We can make more 
money by staying at sea, catching as much as 
possible, and selling to those who come to us.” 

For others, too, the Inland Sea is a track for 
the running of a race against time. Inclustrial- 
ists have packed much of the Honshu shore- 
line with heavyweight plants—shipyards, 
refineries, steel and textile mills—to maintain 


the swift pace of Japan's revving economy,” 
At the same time, environmentalists are work- 
ing here to restore health to the ailing waters 
against the time when, possibly, all the squid 
are gone, ¢nfolded in a poisonous net of 
sludge and slime. 

“The fishing.” Tsurumi is saying as he pins 
a pickle between chopsticks, “gets worse each 
year. Bot IT will fish until the day I die.” 
Luncheon has been spread on the afterdeck. 
There is rice, bean-paste soup, miw squid, 
pickles, and plums of puckering tart- 
ness. It will soon be time to mise the net again, 
and to move on¢ catch closer to the end of the 





FUT 15 TIME that T move on, in this the 


third week of my travels along the Inland 

Sea. It will take me ancther month to 
cover the 300-mile-long waterway from end 
to end—from Osaka to Shimonoseki. There 
are islands to be hopped, and steep, temple- 
topped hille to be climber. There are paths of 
history to be followed, and feasts of scenery 
to be searched out from behind whorls of 
mist and fox. 

There is Seto town to be savored. 

Tn-all of the Inland Sea expanse, no place is 
greener, tomy way of thinking, or more im the 
good graces of nature, than the Sada Misaki. 
This peninsula is on the western reach of 
Shikoku ishand. It is there that Seto town sits, 
and its approaches exact the caution one 
grants a watchdog showing gums. 

For the peninsula has a spine of mountaims, 
and the main road is wedged much of the way 
between loose-rock embankments and the lips 
af piny voids. The descent into Seto town 
carries through hills banked with orange 
groves, and where it levels off, there stands 
the Inland Sea, now gray and sullen under 
the heavy splash of rain. 

l came to a ryokan, a Japanese inn, and the 
proprietress said (Continued on page 840) 

"See “Those Successful Japanese,” by Bart McDowell. 
NATIONAL GrooHarnic, March 1974 


Spatter-branded by their trade, weary painters call it.a day at the Hitachi Zosen ahip- 
vard on Inno Shima. One of some fifty major shipbuilding facilities around the Inland 
Sea, the vard specializes in construction of multipurpose cargo carriers and container- 
ships. Japan today supplies half of the world’s new ship tonnage and ranks first in 
number of nationally owned vessels. Her secret: an enthusiasm for new, more efficient 
methods, and the energy and willingness of the Japanese -worker: 
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Home from the sen, a fisherman ol 
Seto town on Shikolku's tsalated Sick 
Peninsula @above) is greeted by a 
local feh vendor, Mra. Matsue Kato 
inehbt). Contracting with several 
fishermen, s<be purchases enoueh ta 
supply her customers theedls ane oe 
livers to their doorsteps from ler 
well-stocked cart (facing pagel. The 
bulk of the coich, sold Uineuih a to- 
op, travels to early-morning fish 
mike ts iim louriger cites 

White all the seas offerings: are 
welcomed in a land that denves ball 
Obit nonveretaplie protein Irom fishy, 
eceteemed above all i the tal, or sea 
bream. which Jlrs. kato folie. De 
spite high prices commanded by the 
much-=ought-alter «wimuter, dwin 
dime catches have ted many fisher 
men to torn to other money-makers 
Chief amoung these le abalone, har- 
Vester hy iverson the rocky beet ciati 
Raising fish in pens and arming sn 
weed, along the lines of Lhe oveler 
cultivation in Fitroshima Faw, mis 
otter some rebef for the clemandes 
Of Lae futire 
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were room: avallable—trooms with eves on 
the sea, where one col lel} watch it wash 
vwrainst the concrete wall edging the tow 
main =treet Little stiréd in Slo town 
that afternoon, other than the fun of rain 
on the roof tile: of fine old fowses cratted 
with pride and skull, That, and the old man 
who appeared and ran a streamer in the 
hape of a carp up a pole it saeniher! that 
there was a boy—his prancdson—in the house, 
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andspoke the hope that the child woul 
to be invested with the streneth and courare 
f that neble fish 
Fewer than 5,000 of Japan's 1135 million 
people live in Seto town, Most of those either 





farm or fish: some do bath. In this it 15 not 
Ke May hundrecis Of LOWS unl villages 
around the Inland Sea 

“Because of the mountains, land transpor 


on 1h and out Of Here i nol So aoc,” 
Shieeru Nishitani, the deputy mayor, said 
So itis almost impossible to establish indus- 
trial plants The people fish, they grow 
sranmes, and the young onés go off to the 
cities where they can make Mort money 

| walkecl in the rain along the road borcter- 
na the sea, and the fishing boats were starting 


to come in. Fujio Inal arrived im his 23-foot 





baat, haying spent most of the day smorkeling 


and clying alone in w ater deeper that 40 feet 
wm Pit le DIT’ TE whalone from rocks on the boat- 
tom. That shellfish is one of the most profit 
able catches to be mace in the Intand Sea, and 
mmone the fishermen of Seto town some fort 


divers eo out-in search of i 


a a mt — i t = ye . | 
By sunset most of the fishermen were in 


The catches had been transferred to storage 
facilites af the ishermen’s cooperative bulid- 
ing. But not before Matsue Kuato, an eleierly 
wamin of wannth and dignity, had pur 
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cart through the narrow streets and up and 
down hillside trails, selling the fish from house 
to house. It would bea business venture not 
without a coals-to-Newcnstle irony, but one 
nonetheless successful They would buy her 
fish tomorrow, a3 they did today, and as they 
have done for many days gone by. 

Tt was still raining in the morning, and the 
first announcement of the day over the town’s 
public-address system carried sluggishly 
through the sodden air: 

“Attention. The shipment of fertilizer has 
arrived, Those who placed orders are asked 
to come and pick them up.” 


ETO TOWN i= not far from Matsuya- 
& ma in miles, but in tempo and tempera- 
/ ment, the two are light-years apart. 
Hoth are on Shikoku. Both border the sea. 
But Matsuyama wears the face of what some 
call the “octopus-pot culture,” meaning the 
worker is reluctant to leave the place of 
employment at the end of the day because it 
is oftentimes more comfortable than home, 
So it is, ton, that the octopus finds comfort— 
albeit at supreme cost—in the earthenware 
pot planted in the sea as a trap. Matsuyama, 
with a population of 370,000, is but one link 
in a choke collar of big-city busyness around 
much of the Inland Sea. 

Here, bankers are at work, dealing with 
bundles of ven, Countless clerks in countless 
offices skate ball-point pens across the pages 
of ledgers in pursuit of a puck of profit. Whis- 
tles summon armies of workers through the 
gates of plants and factories and usher them 
out at the end of the shift. Bands play as new 
vessels with bows dampened by ceremoriial 
champagne slide into the sea, (Last year Japan 
launched 15.8 million tons—almast half of 
the world’s new ship tonnage—and much of 
it was built on the Inland Sea.) Furnaces are 
fired as steel is made, and the acrid breath of 
petrochemicals walts on the city mir. 

ne morning, in Matsuyama, fell in with 
the march of workers and entered the world 
of Japanese industrial might. The firm is 


Hub of activity, 


called Teijin, Ltd; its primary product is 
synthetic fibers. The plant is on the site of a 
World War I naval air base 

*Being located on the Inland Sea offers us 
many benefits,” Kazuhiko Nagasawa, man- 
auger of the plant’s department of industrial 
relations, told me. “Most of all, it provides 
availability of ship transportation, a means 
for us to bring in raw materials and to ship 
out finished products.” 

Nearly 4,000 persons are employed there. 
The chief product is a synthetic fiber called 
Tetoron, and enough is produced cach day to 
make 60,000. shirts. No foot-pedal looms are 
found here. Rather, a complex of sprawling 
buildings, most of them housing awesome 
forces—machines that hum and spin and 
marshal parades of high-stepping pistons, 
mazes of color-coded pipes, and control 
panels with flashing lights and the palsied 
neecles of monitoring meters. 

Also in the Teijin company complex are 
houses ancl clormitories for workers, as well 
as a hospital, gymnasium, mess halls, and a 
clubhouse. The workers are Teijin men and 
Teijin women, all members of the Teijin fam- 
ily and proud of it, They are in the octopus- 
pot culture, where the comfort and security 
are all-embracing 

A journey along the Inland Sea is 4 series 
of such checkerboard jumps from village to 
metropolis, from a way of life frozen in time 
to one driven by the whirlwind forces of ad- 
vanced technology and a boisterous economy. 


NOTHER WHIRLWIND FORCE de- 
scended here and left an enduring 
tnark upon the world. [t was 32 years 

ago, a time when the shadows of American 
B-29 bombers darkened the waters of the 
Inland Sea. The bombs fell on Robe and 
Kure and Imabari and other cities along the 
coast. Thew fell in clusters, tumbling and 
twisting like wounded waterfowl, and they 
visited devastation on the lane. 

But it was the dropping of a single bomb 
that set the world on a new course. It fell on 


the main street of Rohama serves residents as-pier, front yard, and 


nlaveround, The Mihara suburb's wooden houses and narrow alleys harbor a close- 
knit fishing community, whose life centers around the canal at left, leading to the sea. 
But urban spraw! from industrial Mihara flings concrete arms around the enclave, 
drawing the young toward the womblike security of a company worker's life. 
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River, a Skeletal dome; foreground 
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an Inland Sea coastal city called Hiroshima. 

Che first atomic weapon ever to be used in 
wWattare was delivered over Hiroshima on the 
morming of Aurust 6, 1045 
about ten feet long weighing 9,000 pounds. 
Released at 41,600 feet, it 
exploded 2,000 feet above the ground. That 
occurred almost above Hiroshima’s domed 
Industrial Exposition Hall, in the heart of the 
citv (above). 


It was a bomb 


an altitucle of 


The destruction was awesome. Hiroshima 
fell In rubble and ashes. The story has been 
told many times in print and on film—how 
tens of thousands died, how the heat was in- 
tense enough to imprint shadows on concrete, 
how radioactive “black rain” fell on the waste 


What of Hiroshima today, 32 years after 
the weapon code-named “Little Boy" used 
iess than an ounce of uranium to set off a 
force equal to that of 12,500 tons of TNT? 

[t is, | found, a city thriving in its rebirth 
There is little resentment over having been 
largeted for the debut of atomic wartare; Hi 
roshima has been too busy. The buildings are 
back along the streets (new buildings, new 
streets), and the population ts one of the larg- 
estamong cities along the western Inland Sea 

“At the time of the bombing, we had a pap 
ulation of 400,000, Three months later it was 
cdoewn to $46.000," 

Takeshi Araki is the mayor of Hiroshima 
We talked in his office in City Hall, not far 
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tion tacilities sit amid hillside greenery (it was 


OMfINawY predicted that nothing would crow 





In the scorched earth for 75 vears followime 


the bombing), and they overlook an even 


greener place—the Hiroshima Peace Memori- 


tis there that the city has deposited 





its memories of the most devactating eDScke 
| ‘museum on the 


mounds howses a collection that tells thi 


In ioe Mistory of Waeritar 


story: a wristwatch, broken and burned ancl 
stopped at S:16; the shredded garments of 
victims: a Taciation-scarred stuffed hoarse 

4 museum of horrors, ves. Yet Peace Me 
morial Park stands as a symbol for what Hiro- 
Sums now COMsicers itself the Deare Wer Pt | 
f the world. The park is a place for thought 
and contemplation and, for many, prayer 

They Dray mostly at the Memorial Ceno- 
taph, where “Hooks of the Past.” containing 
the names of all known to have been killed 
by the bomb, are entombed. Inscribed there 


are the words, “Let all the souls here rest in 
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scientists joined battle tn the 
eariy LO;O's, armed with a govern- 
ment-finonced fywelraulic mocel+—ay 
S,07-eguarevard scale freprocdurc- 


thon of the Inland Sea (left. Simu- 
lated tidal current ary red dye 
throw2h the labyrinth of islanels, rep- 
resenting the spread of effluents from 
inctusirial pac urban areas: Record 
ing fesult with overhead comer: 
researchers seck to woicderstand and 
restore the sea’s ecolowical balance 
Swinging In behind such efferts, fit he 
Lic opinion hat helped spark cleanups 
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Earth's inner fires surface al Beppu 
a city of spas and mineral springs on 
Kyushu. There heat seckers bake m 
hot sands (below), or resort to the 
iced Pond Hell” tlacing page 
whose ced clay is used in the treatment 
of skin diseases. Geologists believ 
the basin that forms the [nkind Sea 


i ted hy faulting hick malt 
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[tis left to the viewer to ponder on the am 
biguity of the inscnpton: “Ihe mistake 


meaning the bomb? Or Pearl Harbor? 


& HE WAR ENDED, of course, soon 
after the bombing. Japan rebuilt, be 
coming an industrial giant. Much of 
the growth occurred around the Inland Seq; 
10) percent of the country’s output pow comes 
from there. Che nine prefectures in that region 
produce $2,400),U00) metric LOnS OF Steeta year, 
along with 1,800,000 tons of the petrochem 
ical ethvlene and more than 4,500,000 tons ot 
paper. About 1,870,000 barrels of oll are re- 
fined each day. [t all adds op to tolhons and 
trillions of ven 
Of course, the prosperity did not come 
without a price. By 1970 pollution was im 
posing a heavy burden on the quality of item 
Japan, even.a threat to lite itseli, as had been 
tramically underscored Dy more than fits 
deaths fram mercury poisoning at Minamata, 
on scuthern Kyushu, in the 1950's 
So the country turned to the task of clean- 
a National Inclustrial Re- 
senrch Institute of Chugoku was established 


ing up. in 197i, t 





to dinenase pollution uiments of the Inland 
Sea ancd to prescribe cures. Its major work 
ing tool is ahbvelraulic model (preceding pages) 

“Using this model, we can predict what 
will happen with the flow of industrial dis- 
charge into the water,” Dr. Nono Havakawa 
chief research engineer, saicl “After subject 
ing the model to the tidal patterns of the 
InjJand Sea, we release dyes to simulate pollu- 
tants. Then we can study how the pollutios 
i dispersed. This tide simulation reduces 
one day to nine minutes.” 

Even at 2 scale of one to 2,000 the mode! 
fully enclosed, is massive. I surveyed it with 
Dr. Hayakawa from a catwalk. “I feel thal 
the condition of the Inland Sea i= getting bet- 
ter,” he said, as we looked down on the island 
clogged section of the sea between [mabari 
and Onomichi “However, many problems 
remain. For example, sea bream are scarce in 
the areas around the industrial parks, anc 
they haven't started to come back. It will take 
many vears for conditions in those arens to 
get back to norma 

The sea bream, more commonly known in 
Japan az fai, is a favorite food fish, with fies 
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Master of an antique art, potter Kel 
Fuliwara pursued hie craft with such 
neummate skill that in 1970 he be- 
eame one of a handful of arists sre 
seriarmers to be honored as “human 
national treasures.” He lives and 
works at Bizen, formed for its cdiestin 
Live Chas who mich tones emer 
only unen exposure to ereat heat. T 
ichteve this, Fujinwara-san stokes hts 
din woth red pine to atlemperature oi 
io (bette). Falling ash creales 
rouch finish ood aciditional colors 
that counnoat be anticipated. After the 
twelfih ancl final dav of finnp, even 
he muster may feel on unesomectect 
nleusure in the beauty of his Kandi 
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erel)? Or fugui The wide spectrum of the catches is nr 
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stocks for the dav. The market was dockside, 
hard by the nodding bows of boats just in 
from lengthy trips to distant waters. Wooden 
crates filled the block-long concrete floor, each 
glistening with the melt of ice. In acicition to 
the live mackerel, there were sardines and 
flounder, squid, eel, Aamachi (yellowtail), sea 
bass and octopus, abalone and scallops, and 
others. There was tuna, too, as red and as 
bulky as sides of beef 

Awetioneers moved from consignment to 
consignment, and the buvers followed. Bids 
were submitted by atouch of hands uncer the 
cover of a long sleeve that hung from the auc- 
tioneer’s arm. Crates purchased were stabbed 
with hooks and dragged off to wuiting trucks. 

It was all done in double time, and by four 
o'clock that morning the market had closed 
All that remained on the floor were hall a 
dozen or. so sardines, And, tossed and flipped 
like pearly knives in a gamé of mumblety-peg, 
they were soon driven back to the sea by the 
wash-down water from hoses. 

When the market in Shimonoseki closes, tt 
is good to climb tothe heights of that city. and 
look out to where the western reach of the 
Inland Sea gives itself up to the Sea of Japan 

I couldn't see that far, but knew that not 
too many miles away the Mongol forces al 
Kublai Khan landed on Kyushu. They came 
in hundreds of ships, in the year 1274. The 
twin forces of a ship-wrecking typhoon and 
the savagery of the samurai’s sword put the 
invaders to rout. Seven vears later they tried 
acain, and met the same fate. The Japanese 
gave a name to such typhoons—Aamikasze, 
“divine wind,” 

Looking the other way, T could see the 
waters of the Inland Sea leading off to where 
pirates ruled, as far back as the LOth century, 
and where feuding dynasties grappled in 
combat. Then, as now, the sea was Japan's 
central artery of culture and commerce 


UCH of the InJand Sea rezion 15 set 

nside as a national park, one of two 

such sea parks tn Japan, It preserves 

gleaming beaches of white sand, sand that 

spills over into shady groves of black pine 

There are miles of jagved coastiine, and 

where the sea flows through the Naruto Strait 

to the Pacific, there are whirlpools and other 
frothy ravings of ebb and flow 

Mot of-all, the Inland Sea has islands and 


mat 


islets, perhaps as many as 3,000 of them 
Some are fair-size, but most are small Some 
were born of volcanic spewings, but most are 
bedded in granite, rising from the shallow 
depths of the sea's prehistoric mold, for the 
Inland Sea is a wast geolowical fault. 

One of the ishincls is called Kashiwa Jima 
It covers less than forty acres, and most of that 
ies humped in a steep hill. Half the isiand ts 
banked with a cranite seawall. The other halt 
is open to the suri, which laps up on beaches 
strewn with dnftwood ind abandoned racks 
of bamboo used in the cultivation of ovsters 

The population of Kashiwa Jima is one. 

“Tom here alone, and I love it.” As he talked, 
Junji Fukurzawa suckedin his cheeks until the 
bones strained against the skin. “T have been 
here since 1949, and my wife was with me 
until seven years ago when she died. Has it 
been lonely without her? No, it hasn'L” 





Stepping out of bousebouned roles. 
Japanese women play un ever greater 
mort in ofces am) fectories, slowh 
shrucemae of tractithonal strictures. 
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Pukuzawa is an 85-vear-oled Shinto priest 
(pages 860-61). Among his pastoral cuties is 
the blessing of fishing boats; a service he con- 
ducts with great dignity while dressed in a 
magnificent robe of purple and green. There 
are four shrines on the island, the largest of 
which was reconstructed this past summer. 

“Only once before have Americans come 
here,” he told me through an interpreter as 
we wulked around the island. “That was the 
American occupation force. They came to this 
island after the war to put up a communica- 
tons station. I've only spoken English once 
in my life. ] was on a train, and the sun com- 
ing through the window was bothering a pas- 
senger. So T turned to the man sitting next to 
the window—he was speaking to someone in 
Enehsh—and | somehow found the words. I 
said, ‘Pull the shade’ 

We had reached the far <ide of the islandl, 
away from his house, constructed many vears 
ago. He was walking slowly, not out of ex- 
haustion, I think, but ta savor the peace that 
pressed gently down from the hill and up 
from the surf and through the leaves of the 
towering bamboo, 

‘I have no television here,” he said, “but I 
do listen to the radio, especially if there is a 
baseball game. J am usually in bed by seven 
o'clock at night.” 

He stopped and sat.on a log by some aban- 
doned buildings once used by a company that 
cultivated pearls nearby. And he told me he 
had once wanted to become a doctor. 

“T failed the high-school entrance examina- 
tion, but then | took it again and passed. Only 
that time I failed my plivsical examination. 
They told me there was something wrong 
with my chest. But it wasn't serious enough to 
keep me out of the army in World War IL 
Afterward, because of business problems, | 
coulcin’t sleep well at night. So I came to this 
island to recover.” 

In the casual manner of entry into the Shin- 
to priesthood at the time, Junji Fukuzawa as- 
sumed his clerical role simply by virtue of 
taking care of the island and the largest shrine 
there. “It's different now,” he said. “You have 
to take an examination before vou can be- 
come a priest.” 

It isn't that the priest lives in total isola- 
tion. There is much boating activity in the 
nearby waters. Also, once a vear there is a 
Shinto festival on the island, to which thou- 


Japan's Amazing (aland Sea 


sands of japanese faithful are attracted. 

Shinto is an ancient faith, the oldest sur- 
viving religion in Japan. The word means 
“the way of the gods.” and the divinities 
number in the millions. Thev are called kami, 
and they pervade. all of nature, giving basic 
force to mountain and rock and river and tree. 

The religion is represented throughout Ja- 
pan by the presence of more than 80,000 
shrines, and it is observed by more than sixty 
million Japanese. But it is a faith of dimin- 
hed force. In Shinto mythology the sun- 
goddess was ancestral to Japan's imperial 
family, and one of its basic tenets—emperor 
worship—dissolved with defeat in World 
War IL. 

I left the aging priest to his books, and the 
company of birds, and the serenity of an is- 
land setting that filled his soul with happiness. 


Inland Sea where the sense of isola- 
tion is strong, but different, and 
strangely troubling. That's because on this 
island, one of the many in the Inland Sea 
named © Shima, there are leprosy patients. 
About 500 of them live on the island, For 
most, their affliction has-been arrested. They 
stay here because they are not easily accepted 
back into society. Those who still need treat- 
ment receive it at a government hospital that 
has been here since 1909 (pages 852-3), 

“Former patients are free to stay as long as 
they like,” a doctor told me. “Same have mar- 
tied here. We allow marriages, but couples 
must not have children because a child. of 
parents who have Jeprosy can contract the 
disease. In most cases the men choose to be 
sterilized rather than risk conception.” 

It is a lovely island with thick stands of 
trees and many flower gardens. Even those 
who have lost their sight to the disease enjoy 
walking along the paths, There is a long, well- 
constructed dock, but not many boats come 
to © Shima 

As I walked around the island with a mem- 
ber of the hospital staff, the story was told to 
Te of a patient who arrived in 1947, When 
his family learned that he had leprosy, the 
socal stigma was more than they could bear 
His brother-in-law divorced his sister, She in 
turn took her own life. Finally, just two vears 
ago, the man, who had been on the island for 
almost thirty years, and who was by that 
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at Beppu, and Buddhist pilgrims to the 
shrines on Shodo Shima 
L didn't ask Tasuo Mashimo anc his wite, 


Yoshie, how they got to Shodo from their 


nome in! Jsaka, but crn were there, about to 
Set OL OF, a walk to the last of the island's 3S 
sacred sites. They had been walking for six 
davs. “It has been tiring,” Mashimo said 
“but we feel very happy, as we always do 
when we come here on a pilgrmmage. [his ts 
our fourth visit to all the 88 places.” 

The Mashimos were following. in the foot 


steps of those who journeved trom temple to 


my ltd inal TT heaaritai, ia Cerner ry 


temple on Sbhorcdo os 


uiry. 


far back as the 17th cen- 


Like the ¢arly pilgrims, they carried 


walking sticks made of cecar, and wore the 
Conical hat called the sugegasa, and carried a 


purse 


of white cloth, At each temple they pre- 


sented @ book to an attendant who stamped 
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(Continued from page 837) States without 
a bottle of soy sauce in residence on some 
back shelf for at least-a year?), this seasoning 
is vital to the Japanese palate. It is the salt of 
the empire. Only rice is more important toa 
successful meal, 

And for more than three centuries Shodo 
has been a fountainhesd of soy sauce. 
~ “We make 30,000 kiloliters annually here,” 
Shigenobu Kasui, an official of the Marukin 
Shovu Co., Ltd., told me. For seventy years 
the Marukin plant has stood beside the In- 
land Sea on Shodo. Until World War IL. most 
beans were imported from China, but now 
the United States is the chief supplier. There 
is the distinct oder of a brewery about the 
place, for soy sauce has an alcohohe content 

“We steam the soybeans and mix them 
with baked wheat and yeast and let the mitx- 
ture ferment six to ten months,” Mr. Kasai 
explained. “Then we press the mash to get the 
sauce. Of course, it goes through many refin- 
ing processes before it is ready for the table," 


, ALK OF FOOD and dining in Japan is 
| { | likely to lead to mention of Osaka, the 


largest city along the Inland Sea and 
the countn’s second largest, after Tokvo. 
There are 35,000 restaurants in this city of 
2,800,000 people, and the first-time visitor 
would believe twice that number. 

Same high-rise buildings are given over 
entirely to restaurants—one to a floor, There 
are restaurants that serve only fugu, and oth- 
ers with menus limited to tempura. There are 
sashimi (sliced raw fish) restaurants and res- 
taurants featuring lotus roots anc sua (pares 
40-41). There are also vending machines on 
the streets dispensing noodles, rice crackers, 
aod, and dried seaweed. 

Osaka is indeed a culinary festival, It 1s 
also a city with a heartbeat of thumping vi- 
tality, for it is, after Tokyo, the second largest 
financial center in Japan. Osakans are known 
for zeal in their efforts to turn a profit. Here 
the traditional greeting among merchants is 
not “Hello” but, “Are vou making moneyr" 

Since Commodore Matthew Perry ender 


Japan's isolation from the world less than 125 
years ago, Osaka’s international port has 
functioned as the bedrock on which the city 
has risen to commercial eminence, Along the 
Inland Sea, only Kobe surpasses Osaka in the 
volume of port trade handled. 

Pressed for living space, Osaka m recent 
vears has started to go underground. Today 
there are six giant commercial complexes 
honevcombing the basement of the city. They 
ure pleasant places, with fountains and con- 
trolled climates: They are refuges to which 
thousands flee to escape the traffic anc the 
thick, foul air, It is possible to eat there, work 
there, and nap there. Indeed, it is believed 
that there tre persons who never emerge 
from those subterranvan cithes. 

One of the underground complexes is 
called, of all things, “Rainbow Town.” J de- 
scended a stairway to it from a department 
store (or was it fram a bank?) and immediate- 
ly felt the cool, clean grip of conditioned air. 
The artificial light fell softly on the streets. 

Completed in 1971, Rambow Town ts 30 or 
40 feet below the heart of Osaka It is devoted 
mostly to small retail shops, incliucing a hun: 
dred restaurants | spent most of a day there, 
eating, shopping, and wrestling with a nag- 
ging question: If the city is underground, 
what happens to the sewage? Later I founel 
the answer: it is pumped up. 


s HE SUN was clouded over when | 
went topside to travel ta Kure. Tt was 


4 short cab ride to the train station, 
where | caught the Shinkansen bullet train. 
It shot away on the split second of its sched- 
wed departure, past Kobe and Himeji and 
Kurashiki and Fukuyama and Onomichi 
Past all those places and more. 

When | wrrived in Kure, 1] boarded a ferry, 
not knowing—not caring—where it was 
heaced. It would be an island with an inn, I 
knew, and a good meal and a freshly laun- 
dered vekota to wear after the bath. [t would 
be somewhere in this lovely sea, and T would 
walk along the dock in the early morning to 
with the fishermen good luck. | 


Guurdian gateway, the toril entrance to Itsuleu Shima Shrine shelters a sacred corner 
of Hiroshima Bay from the jights of change that multiplyalong the shore. Much of Japan 
wears a new face, but in many villages and island byway of the Iniand Sew, the grace 
ami traditions of the past stubbornly linger on. 
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ARTICLE AND PHOTOGRAPHS BY 
PHILIP GREEN 


RAUCOUS MEDLEY echoes 
from the forest floor as one 
of nature's most ingenious 
Romeos entices a female to his love 
nest. Yet a nest it is not, For the in: 
tricute structure (lefty built by the 
salin bowerbird will never hold an 
ege or harbor a fledgling: It is simply 
the hub of his territory and the site of 
his wooing 

OF the 18 species of bowerbirds, 
WHICH wre native only to the region of 
Australia and New Guinea, the satin 
is the best known, inhabiting forested 
areas ailone Australia’s east coast 
Here in michwinter (July in the South- 
ern Hemisphere) the bluejav-size 
male begins what is one of the strange- 
est and most elaborate courtship 
rituals in all the bird world. 

With meticulous care he selects 
slicks to construct the foot-hizh walls 
of a bower, enclosing a four-to-five- 
inch-wide avenue. The architect al- 
mast invariably orients this structure 
in a north-south cirection. Ornithol- 
omist A.J. Marshall once shifted a 
bird's bower, only to have the male 
return the walls te the original posi- 
tion. Inte this haven the male bower- 
bird entices: several olive green fe- 
miles each seacen 






His promiscuity, long suspected, 
was conhirmed by Australian orni- 
thologist Reta Vellenga. Through ob- 
servation of birds she har bande, 
she learned thatone male mated with 
tive females and initiated ten other 
unsuccessful courtships 

(n the platform of the display 
area, Usuuly on the north, he assem- 
bles a curious collection of objects. 
They muy be natural—feathers of 
other birds, blossams; empty shells of 
land snails. Or the items may come 
trom nearby human settlements— 
pieces of crockery, bits of rag, or, in 
the case of this proud thief, clothes- 
pins from my home, 200 yards away 

The most startling aspect of the 
collection is the male's decided pref- 
erence for blue, although greenish 
vellow, brown, or gray items—more 
common in nature—aleo are usually 
present. (ne expert theorized that 
the color preference may reflect a 
preaccupation with rivals and their 
bluih-vellow beaks and usually 
blue eves, For throughout the court- 
ship and mating season—July into 
Januarys—he must be constantly alert 
lest another male invade his arena to 
destroy his bower or purloin his 
prized display objects 





IVE YEARS and 700 hours in a 
blind (below) have rewarded me 
with one of the most detaile] 


photographic records vet compiled ol 





antin bowerbirds, including this picture 
ofa male Careruily inserting a twig in his 
bower wall (lacing page). Male satin 
binds constantly, paint the inside walls 
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chiurcomal or with berrtes, clirt, or rotted 
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coloration their seventh year, 
althouen | become 
itive before that time. While watch- 
ing an adult male courting a female, 
l witnessed) a younger, 
furtively tnvade the bower and at 
tempt to mate with the femal 
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Crecn mule 
Phe 
female fied the bower as the older 
male viciously attacked the intruder 
with open beak and toot right), 
behavior never before photographed 
In the brief melee the right wall was 


nairtially knocked! over 
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The Third Generation Monte Carlo. Anew dimension in affordable luxury. 


We itl 


DIeSent 8 TL atic 


LIne nSt pride, wr 
Dine new 
edition of Chevrolet's peniular 
personal luxury car: The Thin 
Generation Monte Carlo 


Although thoroughly 


redesigned, today's Monte Carlo 


retains the unique pers 
of Monte Carlos | 
Front and rear overhang have 


= TT mel) = ] = | 
been reduced. The turning 


Pe lity 


diameter is over two [elt shorter 


han last year, giving the cas 
tided agility in cramped 
quires 

The new interior is a virtua!) 
"Driver's Suite,” with 


n i a a i -, 
rPA ostimotes with stoendord VA angina available qgufomotic tronsmiasion. Actual mileoon moy wary d 


sumptuous cloths and carpets 
tali Windows. atotally new 
Instrument panel, and special 
Noite f loucnes 


Seat lee room, head room 
and hip room than last yeas 
More trunk space 

There is anew standard 
powerplant, a 231 Cu. in. Va. A 
$05 Cy 

Monte Carlo is equipped with 
GOM-builtengines produced by 
Varios divisions. See 
dealer for details 

The Third Generatios 
(Carico 


Caer de 
throughout 


In. VE is ovallable 


Drive | soo 


lepencing on now oad where you drive 


cers condition ond avoiloble equipment. Colifornia estimates: 23 hwy, 14 city 





POLAROID LAND CAMERA 








Now! Polaroid’s OneStep. 
World's simplest camera. 











Just press one button-that's it! 
The motor hands you the picture. 
You don’t focus or set anything. 


 @ 


The simplest camera you ever used. JUS! Dre: 
t Pa ; i at i q 5 . Pye i i : re i ali 2 
Motor drive. Pict 


Beautiful SA-70 pictures devé/ap in minutes—an 


Only 144% ounces. Fils int) 
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National Geographic 
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fhe new Waring Food Processor is one of the finest products of ifs Kind in Goin performance 
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the motor on and off to give you precise control and monitoring of deiicate processing | 
Pius dynamic braking which stoos blade action within three seconds and a three-stage 
safety locking if SO VOU Mey Work QUICKIY and Saree 

ri Of ail ig features fo be found on ts versatile food processor, none is more 
compelling than the jitetime motor warranty; good for the life of the onginal owner, For iti 
Pe ome se Bat Ure Wien katy Jesian, TOL Ww fil i neha VY ever nave an ooDportunl cy iO Se 


The New Waring Food Processor. With the lifetime motor warranty. 


Copyright Waring Products Division, Dynanion Gonponnlion of Aumerice, New Hartiorcd, CT 08057 
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That card is Visa. [The new 
note (or Bonk Amenecard 
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NOW BECOMING VISA? 
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Tou ll see Visa being used 
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Whic h is he exciting new 1978 Ford Granada ESS! 
Which is the impressive new $20,000 Mercedes-Benz! 


INTRODUCING __ 
THE NEW. FORD GRANADA ESS. 
CAN YOU TELL ITS LOOKS FROM A 
$20,000 MERCEDES-BENZ? 


GRANADA <2) 


FORD DIVISION Lmwenasan in 


Answers: Granada ESS: 1, 4, 6, 6, 9. Mercedes-Benz: a, 3, 5, 7, 1G. 





We've been putting people like you into movies for 70 years. And when it comes to sound, you'll 
find the Bell & Howell name on 16mm sound projectors in schools and businesses all over the world. 


Bell & Howell makes super 8 sound movies easy to take. 
Our Filmosonic™ cameras are designed and built to do a lot of complicated things very simply. Thal 
leaves the fun part, that's easy, up to you. Capturing the best moments of life on film. in sound, 


Bell & Howell also makes super 8 sound movies easy to show. 
Our Filmosonic™ projectors are easy to thread and virtually run the , 
whole show. So you can sit back, relax, and be part of the audience. 


Bell & Howell sound movies. To make your memories of the 
good times more exciting. More alive. More real. And 
so simple you'll wonder why you didn't get into 


Pe 





The National Audubon Society and Fleetwood proudly announce 
the Official Collection of 





Sowers of the 


Wales 





A superb nies aang of philatelic covers, 





America’ ones tigi artist: Arthur Singer. 


| | er ee 
an abundance of stunning birds and flowers. A 
giorious, spirited patchwork of sound, color and 


In every state, nature's beauty abounds: Americans 
know it, and are proud of it. And with each new songa 
bird sings, and each new flower that blossoms, that 
pride is renewed and strengthened. 

To forever affirm this pride and respect for the 
natural environment, each of the fifty states has 
chosen an official state bird and flower as a lasting 
acknowledgement of nature's bounty. Seen together, 
as they are in this:collection, [he Birds and Flawers af 
the 50 States capture the total richness of the great 
American outdoors, and prove that nature, in all her 
glory, is an everlasting part of America the Beautiful. 

it is aporepriate, therefore, at a time when 
Americans are dedicating themselves to preserving 
and protecting the natural environment, that 
America’s foremost conservation group — the 
National Auduben Society — has appointed 
Fleetwood to sue the first philatelic collection 
honoring these living symbols of the United States. 

Fifty onginal works of art by 
America's qreatest wildlife artist 


Each of the commemorative covers in The Birds 
and Flowers of the 50 States is @ triumph of 
craftsmanship and desian by aman whois often called 
America's greatest living wildlife artist: Arthur Singer. 
For nearly two years, Arthur Singer has labored to 
achieve the perfection and absolute fide.ity to nature 
that a collection of this importance deserves. As a 
result, collectors who acquire these fifty covers will 
own what is surely the mos! comprehensive, most 
authentic tribute of its kind ever issued. 

Singer's paintings capture gach bird im its true 
colors and shadings, The flamie-red plumage af Ohio's 
Cardinal. The startling brightness of New ‘fork’s 
Bluebird. The dramatic orange and black contrast of 
Maryland's Baltimore Oriole. The head, the feathers, 
the beak and the tail of each birdis shown in exquisite, 
and accurate, detail, 


A rainbow of floral colors 
The state flowers, fram the delicate binssoms to the 
graceful leaves, are just as real, And the colors! The 
bright orange of the California Poppy. Breathtaking 


Limit: One subscription per collector, 


Texas Bluebonnets. Soft pink, ‘sweetlh-scented 
Mavyflowers fram Massachusetts. Here is a collection 
whieh forms a rainbow of floral colors, textures and 
shapes — a dream garden filled with Amenca’s most 
beautiful flowers. 

Arthur Singer has created fifty perfectly-colored, 

thy-detailed masterpieces for The Birds and 
Fiouses of the 50 Stotes, making this a landmark 
collection that will be praised by collectors.and nature 
lovers for years to come. 

Significantly, each of the fifty covers will be issued in 
the appropriate state capital on the precise anniver- 
san of statehood. There, each will be officially 
postmarked by the United States Postal Service. The 
covers honoring the thirteen orginal states will be 
issued on the anniversaries of ther ratification of the 
Constitution. Thus, the collection is not onlya worthy 
tnbute to the official state birds and flowers; but, as 
the postmarks certify, a collection which can never 
again be duplicated. 


Surprisingly modes! cost 

Normally, a collection of this scope, by an artist 
with the international reputation of Arthur Singer, 
would be beyond the reach of mast collectors. 
Therefore it is e:gnificant that the orginal issue price 
for The Birds and Flowers of the 50 States is a very 
modest $2.50 per Commemorative Cover, This price 
is quaranteed for the entire collection, and a deluxe 
collector's album is included at mo additional cost. 

Subscribers will receive issues at the convenient 
rate of four per month for twelve months. The tweifth 
shipment wall include six issues, No advance payment 
is required. Subseribers will automatically de billed for 
each shipment of covers as it-is mae. 

Deadline for application: January 31, 1975 


This maanificent tribute will be issued only in 1978, 
and is avaiable to you only by-acdvance subscription. 
The edition is forever limited to the exact number of 
valid apphcations postmarked by January 31, 1978. 

Therefore, to sharein the excitement al the oificial 
National Audubon Society collection of The Birds. and 
Flowers of the 50 States, mail the attached appheation 
promptly. Applications. should be mailed to 
Fleetwood, One Unicover Center, Cheyenne, Wyom- 
ing 82008 before this deaciline. 


Original issue price: $2.50 per cover. 


Subscription rolls” rolls: close January 31, 1978 
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Arthur Sineer is olten called 
Arnerca’s greatest lmang wildlife 
artet. Of -soecial interest to 
collectors, this is the first time he 
has aver conmienied to create a 
genes Of philatelic covers 


~The Coarcdivaal cand he Scares Cormmvation 
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The coche? of each sue 6 an 
OrEnal panting of the atate bird 
anc flower by Arthur Senger 
perhect in every detail and trod to 
nature > colors 








Fach of the fifty onvers wall be 
issued im the: aporopnate state 
Canital on the anniversary of 
statehood, and will be officially 
mcstmiarked to certify thal it can 
newer again Pe ied 
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Deluxe qgold-stamped album, 

hietorcal information ond 

Certificate of Authenticity all included 
uithoul additional charge 


Collectors who take advantage of tha opportunity to 
sequire The Bris ond Flowers of the 50 Sfotes will also 
receive, without additional oosl, 4 luxcunous gold stamped 
collectors album to preserve, protect amd. display the 
Commnvenmorathear Lovers. And to enhance the appreciation, 
eninynent and ectucatinna! value of the collection, complete 
and authorntatwe migration about the state birds and 
flowers: will also be included 

Moremeer, 2ach album will also be accomparaed by a 
Certfcate.of Authenticity issued by the Mational Audubem 
Society and parsonaiy and indivicually signed by Arthur 
Senger. This-rane personal bond between artistand collector 
certifies that each issue meet: Arthur Singer's high personal 
standards os uel) as the demanding criteria ol the National 
Agcdubon Soctety. 


Deadline for opundioartiens: January 3], I 975 


OFFICIAL 
SUBSCRIPTION APPLICATION 


She rts ane Slowers we the 
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Lirrut: One subeviniion per collector 


Fleetwood 

Chevenne, Wyoming 82008 ae 
Please accept my subscription for The Birds. and 
Flowers of the 50 States. The collection will cons:et of 
filty maonificent philatelic covers which wall be sent to 
me ai the rate of four per month beginning in late 
February, 1978. The tweltth shipment will include six 
issues. [he total price of £2.50 per cover ($10.00 per 
month) is quaranieed for the entire. collection. A 
handsomely designed collector's album and historical 
Information wil be sent to me at no additional cost. 


| need send no money now. | will be billed for my 
covers a5 they are sted. 


Signature: 

Mir. 

Mrs 

ar ee 2 

Sil een dikes 

Address 
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Chesapeake Bay watermen 
anntially harvest millions of 
mounds of the blue crab 
(Colfinectés sapidus). The 
succuient crustaceans will be 
Heamed, stuffed, deviled, 
shredded into salads, patted inta 
crab cakes, and, in their soft-shell 
stile, caten whole 

Bavmen keep 4 sharp eve out 
for crabs about to shed their 
exoskelctons. A Tanmer Island 
pucker Can spot a peeler By 1s 
piddlelhke bucktin: “Crab with it 
white cdge to his paddie, he's got 
about o week to go. Pink mm, he'll 
shed in three days. When they pets 
fed in the paddle, they'll stuck 
their shell in a dav or so.” 
A cron Coming apart mf 
the seams if a “buster”; 
te" LL eel) within hours. 





Blue crab; 
main cog in 

an “immense 
protein factory” 
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Chut of water, 
the soft-shell 
Joes not hurden 
The crab reaches 
resthurants packed alive 
im cold, Wet sea frass 

HL. Mencken called the bay an 
“immense protem factory. Hut 
Induins may have sail it first; 
Chesupeake—according 16 some 
sources—mreans “preat shelltish 
bay.” and itis that yet. Despite 
the overfishing that depleted the 
world’s finest natural spawning 
beds, the bay Stil leads ihe 
Country i oyster production 
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Clams and crabs abound. To hear 
4 Waterman talk, it's a good thing 
only two of three crabs survive 
from the milion or more eggs a 
female cares. Chherwise, “the 
world'd be et up by embs,” 

Some 140 rivers, branches, 
creeks, and sloughs bearing 
names sich as Crmb Alley, Ape 
Hole, and Bullbegeer flow into 
Chesapeake Bay. From the mouth 
of the Susquehanna to the Virginia 
capes, the bay washes more thin 
five thewsand miles of shoreline. 

Capt. John Smith observed in 
16t2, “the waters, Istes, and 
shoales, are full of safe harbours 

for shins of ware or 
muirchandize. for boats 
of all sortes, 

for transportation 

or fishing.” 


Skipacks 
and buge yes, 
British frigates 
dnd Baltimore clippers, 
slibmarines and wircraflt carner— 
al) have furrowed Chesapeake 
waters, Here tronclads Monifar 
and Merrimack revolutionized 
novel warfare. Today's freihters 
churn north toward Baltimore 
beneath twin spans linking 
Annapolis to the Eastern Shore, 
and working sailboats “drudge” 
the bottom for oysters just.as they 
tid a century age 
The Chesapeake Boy waterman 
i but one of the umique peopie 
renilers meet in the wide-ranging 
pages of NaTiONAL GEOGRAPHIC 





“The seas could 
supply all our 





Could tomorrow's enerry come from 
the sea: Some think so, Others he- 
heve the sea too vast, too inhospita- 
bie to harness on 4 major scale. 
Who's right’ 


The ocean's energy is enormous. 
Tides rise and fall twice daily. some- 
limes 50 feet. Swaft currents flow 
around the word. Temperature dif 
ferences between surface and deeps 
run as much as 23. Massive waves 
roll endlessly. Converting these 
forces to useful work tantalizes 
energy experts, They visualize 
oshore generators powering coastal 
citi¢s. They dream of ocean- 
generated hydrogen pas replacing 
today's fossil fuels. The potential 
scene boundless. 


Yet except for a few tidal dams. no 
ocean harnessing system exists. 
True, the technology is fairly well ad- 
vanced. We can build generating 
plants, skyscraper-tall, far out to sea 
We know how to make hydrogen 
irom water. We can transmit power 
under water, But, the investment to 
apply this technology would be 
enormous. And there are unan- 
swered questions of owner ship, se- 
cunty, Moantenance of mid ocean 
fac tlitbes 


Today's main energy sources, off and 
natural gos, will nin low. Then what? 
Ocean power? Not for decades, if 
ever, Oceans should be investigated, 
Along with all other energy pos- 
sibiites, But attention must go to 
each prospect in order of practicality 
We feed a national energy policy to 
establish best use for existing re- 
SOUrces and to set developmental 
prontics for everything from readily 
available coal to more futuristic 
sources. That policy should be a 
biueprint of the rights and respon- 
sibilities for consumers, producers 
and government, 


Caterpillar products are used in many 
phases of energy production, We be- 
lieve. wise management of all our 
cnéerey resources is essential to 
America’s future 


There are no 
simple solutions. 
Only intelligent 

choices. 
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“Ocean power is 
years away!” 
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This winter, let Eastern Airlines. the ffical airtime of Walt 
Disney World, show you the wav to the Magic Kingdom, Our 
exclusive Walt Disney World va eins are especially desrmed 
Lo let you do what you want, when you want, and at a price you 
Wnt to pay. Funan the Floridasun has never been easier than it 
is. this winter with Eastern. 

Walt Disney World. $79-S86" plus airfare. Here's cur bargain 
way to enjoy Walt Disney World. Stay 8 davs/7 nights at 

a selected Urlando hotel Youll get Eastern’s exclusive Wall 
Disney World Ticket Book, good for one day's admission to, 
att tramsportation with, the Magic Ainedom and 9 attractions 
Round-trip airport transfers included 

Walt Disney World and the Florida Coasts, $111-$271* plus 
airfare. See the Magic Kinedom of Walt Disneys World and efiyoy 
re Denches and sunshine of the Florida coasts. Spend 3 nights 
Ata selected hotel in Orinda. Then enjoy 4 nights at selected 
Hotes in Daytona Beach, Tampa, Clearwater, St Petersburg 
the Sarasota area. Or you can head farther south for 4 nights 
at selected hotels in Paim Beach, Ft. Lauderdale, Miami cn 

Fi 4h iacayne. Eknher w chy, ye iu || Pet a euhoom pach car? with 
unlimited nmlearetor seven 24-hour periods and Eastern’s 
exclusive Walt Disney World Ticket Book. 

Walt Disney World and Newcombe's Tennis Village. $163* plus 
airfare. Enjoy Walt Disney World and brush upon vour tennis 


game during the same vacation. Stay 8 davs/? nights at John 








4, ! hee TT ! - ™ noha Tay ato , 
hewcombe s Tens Vilage near Walt Disney World: Geta 
rental car’ for seven 24-hour pends. with unliniterd mileage. 
One use of | tends courts, plus Raster Airlines 


usive Walt Disney Wearld ‘Ticket Bonk 


Walt Disney World and a Bahamas cruise. $350-$595* including 





Col 


airfare. An ocean voyage to the Bahamas anda trip to. Walt 
Lisney World all in one vacation. And this vacation includes 
round-trip ainare to Miami/Ft. Lauderdale from N.Y.C. (orice 
may Vary depending upon city of origin). Enjoy a 3-day cruise 
on the [ys Leonarde Davina to Nassauand four nights ata 
Selected Oriando hotel near Walt Disney World Ora 4-day 
Tuise to Nassau and 4 nehts at a selected Onando hatel, Your 
crude includes mam accommodations and all meals aboard 
Snip. And this vacation meluckes a subcompact car! to get you to 
Orlando and an exclusive Walt Disney World Ticket Book, 
Total pice includes airfare and will vary according to length of 
crise, accommodations, and city of orurin. 

SO call your travel aptent, the travel spectalist, or Eastern 
and make your reservations now for the vacation vou've 
aways wanted. And remember, this winter no atime onder the 
aun has lower airfares to Walt Disney World than Eastern 
Airlines. At Easter, we've got vour sunshine 


a8 EASTERN 


THE WINGS OF MAN 
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PENTAX sets you free 
from the shot 










A tol of tra sein are dis- 
covering there 5s a greal Dig, 
beautiful world aa there. Are 
they're bringing it back home 

to share, with the ME trom 
Pentax 
The ME. Freedom trom the blur 
that occurs when the fixed lens 
snapshot camera is pushed past its 
built-in limitations. Freedom to cap- 
ture all the color and texture and ex- 
citement the world has to offer 

The ME was created with the 
amateur in mind. And it's dynamite. The 
world’s never seen a smaller, lighter, 
asier-to-operate 35 mm sir camera. It's as 
easy as 1-2-3, Just set, focus and shoot For 
professional quality photographs. Phroto- 
graphs, not snapsnots 

Pocket your pockel camera and see your 
Pentax dealer now. Your next vacations 
going to be a beauty —when ME sets you free 
from those shots blurred ‘round the world 
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More... from the innovators. 


PENTAX 


CORPORATION 


TL Lao en, oF Inverness Drie East, Esplin Co. SOTTO 





Coe more intonation write Cent ME. PENTAX CORPORATION, 7.0. Gos 2677, Litigton, Colorado 80164 








ire 
Put your company on the map 
in more places. Faster. 


Business indicators are climbing. You've cre, offer club-cabin class with facing 
Pty the Momentum, Now's the time to POUT TL SEALS ar 4 foklawav work table fin eT route 
on and ; accelerate that momentum of success, work Sessiams 
Put a Beecheraft Baron on your team You'll find that your Beechcraft Baron 
and move out ta meet new business opportu- will more than pay its way. In fact, you'll be 
nities w with speed and efficiency company cars surprised at the low net capital cost to vou 
andl PUBIC | Tansportation can t match COMpany Of OWTITYE One. i 
Youll hake quick moves with key people beecheraft Baron. [tea uld fe st be the ke} 
la fraction ofthe time you: spend travelling now. lo keeping your company's momentum ome, 
And VOU Can Invest the tine Vou save m some . 
at those ideas you ve never h ac Ome fo PUL Int = | .e Si ae 
Operation berore — , ‘Btechers pata, 


“tt: a a ee = 
= re 
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These versatile business twins can fly My ‘=. 
You i and out of large international airports a a 
serail obsite stips. “ind: they can take -you to 
OVel (2.01 1. destinations the airlines can't At 
Tu S¢ speeds ranging frum 22 mpht.27 7 raph. 

spacwus and comfortable, they have 
ample room for 4 to 6 passer fers. Chree of 5 
models, Including the Beechcraft Barot 58 
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NEW FROM GE: 

THE 3-WAY MICROWAVE OVEN. 
NOW YOU CAN SLOW-COOK FOR 
L, OLD-FASHIONED FLAVOR. 











1. 1T COOKS FAST BY TIME. 

The touch controls let wou achect the fine 
vou want, With computer precision, you can 
ook tasty chicken, casseroles, hamburwers 
vegelunies, many other dishes, quickly 

ard a fig Bei BS ls 





2. IT COOKS FAST BY TEMPERATURE. 


Just insert GES Micro-Thermometer™ control in 
mess, soups, sauces, and many other foods. The 
oven shuts off aulomutically when they're cooked} 
to Vour selected temperature. 





3. IT SLOW-COOKS ALL DAY. 


ch YOU Can Cheat fender, succulent pal 
hoes ts. Hews, el PLOT he other oladl-fishicned 4 | 
Hishes ina microwave. [t's sin imple fo choy With | 
ener! Electic’s Simmer n Cook setting 
and the Simmer “n Cook Sissesarse € 4 - - 


sehohe that comes with this oven 






AND IT COMES WITH GE'S EASY-TO-UNDERSTAND 
“MICROWAVE GUIDE AND COOKBOOK" 


its much more than o recipe book, General 
Electric's complete how-to aon tnkes the 
mVstery Out Of Microwave COOKIN 2 lia series 
mM simple, step-by- “step lessons and pei pes 
Hutirated with over 450 color prog ayes. “GE 

othe you the help \ Ou nec to become bh ehrosal 
TcrIwave OOK 
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Your fingers will appreciate the comfort 
and sure grip of a smooth-writing Parker ball pen 
It's the pen every hand hopes to hold someday. Expect up to 
80,000 words from a cartridge. a full year of writing. 
Refills in a variety of ink colors-and line widths. 
Matching pencils, of course 
$77.50. 


The substantial Parker 75 in solid sterling silver, $22. 
Slim Parker Classic in 22K gold electroplate, 313.50. 
Either makes a flattering gift. 


There are pens. Then there is Parker. 


$ PARKER 


Word's most wanted pens 
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TWAs widebody 1011. 
t's built for comfort. 


Phe Wns Comtort yoo got on our big 
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a epee. itt bu | stars V4 ith one of The ees 
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hen Tht seul 
eT Y tA rl SS CIEL COLE 
Wideiwey LOT) pein 
Wink, In fact. i man’! 
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: ——— 
flights and especially landings are 
bncrediblys smooth. TVVA's wire. 
bochy 111, with its boxurius 
Rolls-Royor engines, delivers all 
the contort vou fly a widebody for. 
And then sime. Forreser if 


willions Gal) yinar Treva] Th | 
Agent, Corporate Travel IR 
Department or TWA 4H 
The Amerntan Express 
Card’ Don't leave home 
Without ff" Lise it to pay for 
= . Vit ‘I iy PTL Cece 
eh notels, meals, car clals, co 
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Ano most have narmnwer seats 
Our seats even hove special 
thick cushioning and bigger 
armrests 

Gut that’s just the boginnitig ol 
the 2011 comtort story 

Winch. a you can really relax 
and enjoy voor flicht, we serv 
YOU 2 Oe Peery 


1 : a 
SIPS KO 10 lune on 





bres Wie hie i. : ath ate ; 
fT iT tds mina LES A. Ly] AnWt ne e152 Youd 


antes ts Not jist any stear 
Mind Yer — filet miles 

Then, take the technology of the 
body 1001. [in acnuweber of wave the W! 


has more advanced technoloey than the 


need or Vevior tt p- Theyou 
don’t havean American 
Fapress (Card. pick wp an 
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747 or even the Concorde 

The widehody Tih i one of the mnsi 
acVvanced fieht control evstems in aviation 
loday. [is compilers tnake minute acturst 


ments in the flight controls so that takers is weloomed 
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From one form of energy comes strength 
tO develop another And another 


Devehoning any source of entre 
oi cri hed i k chat Mit, a Utd- PO el dy oe , anon 
nim denaiit—takes 2 lot of time coal production, mine safety MOre enerey supmics 
ahd Morey in employment From the many forms of ener 
Fartunaiely, Conoco has Slow Goal and of help fund CCC POOLS TOG Orne 
evenues irom all these sources Ur development of uranmum— Financia Stren tc prod 
Pte we pool them. So we ee e the and research into Aew forms of Wels Of TOMOorow 
Ne THY To apply fin ar icing where CNcrey, SCH as SYNtNEIC Bas and , 
's needed. And the ry to gasoline, that arent commercials CONOCO | 
continue this financing over bong oractical today hut could be in | —_ 
Vears 


re | qe pm 7 mri = ml | Te 
cri deve Oommen Che PUELne Doe mere With ener 












DEAR 
ALICE, 


= I want 

© everything 
in my 
pocket. 











woo’ Kodak tele 708 gia. 
/ 00 second to 1/30 second camera outfit 
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THE ULTIMATE DRIVIMG MACHIME. 









Teta 


_ Fora long time. 


A simple truth about color TV: 
Ordinary mechanical tuners have 
moving parts inside. They can 
wear out or corrode and cause 
picture problems. But Zenith has 
the Electronic Video Guard Tuner. 
With no moving parts inside. It's 
designed to keep your great 
Zenith color picture looking great. 





The quality goes in before the name goes on? 





ic Video Guard Tuner is available in 13 through 25 (diagonal) screen sizes. 


Shown: The WY. SJ1951 in: i faved Wehenst ted 
Ellipse sim highlig 


with brushed alumin 


color. Si 
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PUT AN AUTOMATIC «: 
CAMERA IN 
A FRIEND'S POCKET. 















ioimy son wre Santo. hed ofr hened 


Packie [rimlite 5 cannes 


————_—— 





io afl Fed bs 
ne all-day yearround oft The Trimiite Instarnatic” 38 








the features of 


use Rodak Trimiite cameras ihe [rimlite 28 carnera plus 


Because these lithe, easy-to “amera has al 


take big, colorful pictures: Actual | focusing for close ups, & faster 
picture sie is ote 6 ay” iS lens and.a wider electroni 
shutter range from 1/225 of a 
second to & seconds. The gift 

outht is less than 3/4. 









| Look hea close WD Yo can chet with the 
Nodak Trimate SS carrera 

ihe Kodak Trimiite 
Instamatc™ 24 camera has a 
= ir PfGs lens. electronic shut 
ter, CdS meter for automatic 


Kodak pe ee ES | 
mr . a -t a i i a : | 5 z = = 
exposure control and a low-light lied | te 28 & 38 — 
signal. It comes in a complete = | : el 
cuit oun with Kodak color ihm camera oO : fit 
Ar Alinfl ash eT nung Ley i ] S 
neec| tn take PHCTLIPES Of) Plewtci Te Lo Fuchs CT PTS ATE Soa Fee tel | 
ER TRCIN Geach A Ebecironar Fisali 


rin : i a MOEA, Big Plagh eae th che race 
Christmas, anc itis less than Pra as a Feyab Coates har ra 
260 Pitas apy suknenct winger tedtlinist peti 





Christmas - 
Sentiments 


The luster of goid, the 
reflection of sterling silver 
-6n @loqudnt way ho say 

vou fe special, Cross 

writing instruments tn 
SHect and precious 
metals. From $7 56 to 
5150.00." 





Websie 
Collegiate Dictionary 


Its where the words live. 


America’s best-selling dictionary 
doesn't just define words—t brings 
words alive. So you can feel the frenetic 

beat of a “disco,” get the tangy taste of 
“wassall.”” and sense the bitter empti- 
ness of “rip-off!” For this is the diction- 
ary that offers thousands of quotations 
and usage examples plus scores of illus- 
trations—all arranged to make mean- 
ings clearer than ever. dust $10.95 
wherever books are sold. Merriam- 
Webster, Soringlield, MA O1I01. 


FROM MERRIAM-WEBSTER 
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CROSS 


SINCE 166 


National Geographic File 


Protect oni Proseree 
Your Wil a Cole tier Forever 





Pe oa Le rere Le | ee peate St 


diac ip cage wih  AATIONAL GEG 


GRAPHEL” gold stenped on the hanes. Has 
a eee GS eee SO a See 


inc ref no. sui? ff eee CeCe) hy 
io Guriies ooetnoers board protects 
ees ages sol eet datige ft as lor 
a6 you wart tO keep thet. (ced lea! bor 
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She says I never give her flowers. 





es al a a> Adiamond 1S fore Ver. aw 
~~ = a oe he 
io Sis iden ok darscest ete Ph OI coe shou si3s0. oe... 
‘Your jewe can show you other fine diamond jewelry starting at about 200. De Beers Consol dl Mir 
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Typer c artridges come in 
black, red, blue, green, and 
brown executive quality 
film for the sharpest 
image of any port- 
able; as well as 
everyday black nylon. 


EE sm 











THE UNTYPER 


W hen youmakeamis ‘take, 
just snap out the typer car- 
tridge,and roe in the 
untyper cartridge. 

In seconds, good-bye 
mistake. 
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Another Turner-Bradshaw Collectors’ Lithograph 


! * 
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bic tg 





all the-arinals of archaeslogy no moment bas surpassed the breath- [~ DADER TOU FREE 
taking spectacle Of this young pharaoh lying it the ? splenic Tot his +300 | =) 24 hours for faster service 
Year-end tomb. Tumer-Bradshaw & Associates felt that the protoune l vats pie pany or 

7 62-2400 TAH ani 
mpec! of his event should be honoured and commemorated for today | ot riley 
ard Gene ratiotis ti c OTe TURNER-BRADSHAW EB ASSOCIATES 

| oe | | | SOX 66 672 MAIN STREET 

To.do this. Turner-Bradshaw commissioned Roger Lex te di an original LAKE GENEVA, Wi 53147 
iyi] pamiting il FI # hl feecdom rel his artist i lie erse | l express thy lore | fala) 245-5325 ty ea OF 


Ary mash at =e a8 he sees i ietailed so fine, vou need Please send sts aT Po rial 
‘te hi LH @aCh DHS fl SAP Plye & va 
not be a connoisseur of fine art to appreciate the dedication this profect — | : 
| i 7 rt | Ri ‘ — i : 1 1 ! 1 P Game ca J Were LE 71 at rurale i 
Ge Tare tl Oe t ee 4 5 ani wTre i i i ril beara Pureur ce rile i E iprvac ind numbered ay tal awe: Lee coo it 
zt), Qua Obsidian anc solid gold in this remarkable, breath-takin | ach plus $1 shippeng and handling 
lithograph (A aZ4" | available ior $15, or signed, numbered for $100 F nase clude gold eet frame @ an add 
T rT PP ia or; ; Se Lee sé rete = 4 lie J J MiBSter UE ai wih 
O eure the bea My BP Vale hiscimited @oitien, limerHradshau 
has shared To CAR Tout quality litho ya) wall be color semarated | a a - 
fom the original oil painting by Om ga Oraphics renowned for tins Expiration Gate 
ar feprodiction, and printed on the finest quality 100% rag paper | van 
= iy b 
iste 
‘ tec 4 Address 
Por the wen special ew, Roger Lex has-signed and mumbened a limited | a : 
Pal : P| Frith 


edition of 1.000) lithogranhs. avaiable on « first-come basis For the | 
timate collector thy onginal oll painting  ofered) Pree $25,000 PeAPOnDen fepaents acd sales tas 
hate - i 7 mien pes THE TURNER-BAADSHAW GUARANTEE: 
| You musi be completely satiafied 
oF we will refund your money. 
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NATIONAL GEOGRAPHICS 








Magazines end mage slip ante hinge handiqgme files | 
ip betome gaan Biever elerence vohimes Look 
lime fine books of the ehell Logther-Nke book-red | 
front Geauliluly eimiissed in gala. One fae bods | 
Bien (12 ere oo heavy) Of ay maps. Gald fot 
fer adding dates inctuded. Munky heck guarantee 


iphnme te THE SIGHS MiTH COMPANT | 
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‘ye PENN CATALOG 


How 32 Page Colar Catalog i Pore, lNMuthrades 
Penn's Conrpiole line of fresh and salt water reels 
for America’s discerning sporl fieher- 
men. Indiudes fips on how. fo tall and 
creat, Yourstor “™, 
only 60¢ Send 
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You've already come 
along way in life. 
Now go all the way. 








High-prowed Wiking 


ships adorn coms of a 
realm that dominated 


mist af the 
known world same 
f Tous 
years ago 
Wa»nors 
shields tim 
a longship 
upper), scourge 
Ol the seas. The 
stockier Anarr 
cairied cargo 


Lusiing for gold and ¢ 
glory, Norsemen went! 


wkine—pluncdenng 
—from [retand to 


Asia Minor. The Rus, 


Swedish merchant: 
colomsts, left thei 
name on a veel land 
—Kussia. Vikines 
led by Ene the Red 
stitled westward, 

to (Grréentand. Eric’s 
son Leil discovered 












“chorce” hind beyond 


amd called it Winlaned. 

On the present-day 

[sland of 

Newloundland, 
Norsemen 
stepped 

Mee ushore five 

Fr centunes before 

Columbus. 
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When their settlement 
Was Unearthed, &. sa¢8 
unfolded, Readers 
shared the thnll of 
discovery—as tney 
often do—in the 
mages Of NATIONAL 

(1 EOGRAPHIC 


The Hateeras® 42 Long Range 





Cruiser Wie 
hotties os VOU crise tn 


ch your 


cumiort and conhedence. For 


more mfOrnathan on cue 


42, 48, and $8 Long Range 
Craisers, os Well as the 

full line of fine Hatreras yaches, 
eend $2.00 to Hatteras Yachts, 


1145 Kivete Drive, High 


Pont, 





Nortt 


Carolina 272761 


Kodak mailers: 
_ Memorable stocking 
stutters. 










Wrap up Christmas memories with 
y Kodak mailers—on-easy way to ive 
F someone quality Kodak processing 





thear Koderk color Him | 5 exposed 


ney can bei ee linto.a Ke eles manler 


i = -_ _] =.= = F —_ | a 
Fy and mai it to Kodak Kodak will mail the 
y color prints; sli lides or movies nght back. (We 
treat all YOU Memories as if the f Were Our 


own, cmd that careful treatment shows up in 
quality pictures, time alter time) 
otull a stocking with Kodak mailers this 
Christ as: ci na stock | up on enough 
Kodak mailers ior your merry 


Snnsin nos MeEMOores, too 


hot 


§ Kodak mailers 
































BUBBLE BURNS 

(uick and eeny oull-spar Gung) 

'? cup finey chopped wainuts 1 paceage (10) reingersted biscuits 

3 Cup sugar 1 /O-cyp HELLMANANTS 

1/2 teaspoon ground dinneman Reel Mayonnaise 
Grease tan 2 1/2-ineh muffin pan Gupe. in smell bowl combine first 
3 ingredients. Sensraie biscuits. Gut into guaran; ehape into bells 
Coat each with Rew) Mayonnaise, then roll in wainut mixture. Place 

r 4 in gach muttin pan cup, Bake jn 400°F oven 15 te TY monuies or 

ee until bowed. Sarve warm, Makes 10 


A 


PECAN JUMBLES 
(Crispy: cod cookies with a matty wel) 


i 


2 cups tormly packed-cdark brown sugar 1/2 teaspoon Haking soda 


—— 


1 cup HELLMANN'S Heal iayie AACS 17 @ (B08 R00" Ball 

fagga 1 cu cheapaed pecan 

1 feasop0n varies | Gup pecan haves 
23/4 euios ungated four Sena! 


in farge bowl bead lint 4 ingiedienia wnill) sruooth. Stir in next 4 ingred 

Groep ty level tablespooniule. 2 inches apart on greased ooonme 
_ pheets. Too each with pecan half. Bake in afS"F oven 6 io 10 minuios 
. oof until lightly baowned, |runedisialy transter cookies (0 wito recs 
A Wakes shout 4 doren 


CHOEGLATE MUNCHIN’ CAKE 
(The lagy look raked (hel most cake Deauitul) 


12 couse uneatted faut i/o Cup chocdlais 
3/4 cup sugar favored syrup 
i teaspoon baking sods | Lales pean Winegar 
2/3 ovo strong calles of water 1 teaspoon vanilla 
1/7 cup HELLMANA'S 1/4 loanpoon salt 
Real Miytnnad se iLOvechonars sua 


in @ & 8 & 2-inch baking pan slr together first 3 ingredients. Add 
next 6 ingredients. Hiv with fork, Scraping comers and fdes of 
Ban, Wnt! mixture fe-uniform. Bake in 350°F oven 20 te 35 minutes 
or until too soringa back when jouched lighily. Cool OF with Mick 
Place paper dolly on top: sprinkle with coniectianers sugar. Ra- 


moe cargtully 


"HELLMANNS 


MAY CE 


BF apt 





‘Introducing the 






_gon that has: 


You guessed it. 

After all, you don't find people 
sine ine nbout ordinary wagons, 
Just extraordinary ones, Which, 
we modestly propose, is precisely 
the category the 1976 Plymouth 
Volare wagon fits inte. 

Reason number one is the most 
obvious. That cavernous space 
you see below. Where those kids 
could lug home about 60 bushels 
of shells, or fish, er something 
else suitably exotic, (Parental 
tuidunce suggested.) 

Of course, the nice thing about 
lugging anvihing around in a 
Volare is that you never lug around 
ti lot of car. Because Volare is o 
trim, compact wagon, Manenuver- 
able. Easy to park. And, o pure joy 
to drive. Thanks to the Isoluted 
Transverse Suspension. An ingen- 


New 1978 PI 





erica sin 6 


ious svatem designed to keep life's 
bumpy road as far away from you 
as possible, 

Other comforts also abound in 
Volare. Like a gus pressurized 
liftgate that opens part way on its 
own And two optional lockuble 
Storage compartments to Keep” ‘OUL 
of-sight” valuables owt of sight. 

Volare. People have been 
Singing its praises since the day 
we brought it out, So much so, 
in fuct, that last vear, they helped 
make it the No. 1 selling wagon 
in. America. 

And if we're hearing it right 
(ah, what a great sound) that's 
exuctly whereit sgoing to remain, 

Buy or Lease a Volaré at your 
(Chory sler-Ply mouth Dealer today, 


a 


i. 7 ae 


gamut Ve mlaré 


The car with es accent on value. 


